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OPERATING MANUAL 
GROUNDWATER TREATMENT SYSTEM CALGON CARBON CORPORATION 
ST. LOUIS PARK, MINNESOTA PROJECT NO. 2-9290-0.0 

1.0 INTRODUCTION 

This manual covers a general description of facilities and 
operating procedures for the groundwater treatment system at 
the City of St. Louis Park's facilities in St. Louis Park, 
Minnesota. 

The procedures set forth, herein, represent the best informa­
tion currently available for this system. In the event 
improved operating techniques are developed in the future by 
Calgon, such information will be issued for incorporation in 
this manual. 

1.1 Glossary 

Adsorber: A tank designed to hold granular activated 
carbon for the purpose of adsorbing organic contaminants. 

Carbon Trailer: A tank on wheels used to transport 
reactivated or spent carbon. 

Heel: Any spent carbon not removed from an adsorber 
before charging it with fresh carbon. 

Reactivated Carbon: Previously used carbon that has been 
thermally reactivated. 

Spent Carbon: Carbon that has adsorbed organic material. 

Spray Nozzle: Nozzle mounted in the top center of 
adsorber and used for flushing out spent carbon. 

Underdrain: Device designed to permit the flow of water, 
but retain carbon in vessel. 

Vent: A pressure relief line from an adsorber. 

Water Cushion: The water added to an adsorber before 
charging it with carbon to protect the underdrain and 
lining. 
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2.0 DESCRIPTION OF FACILITIES 

2.1 General Description 

The equipment provided for the groundwater treatment 
system consists of two free-standing adsorbers complete 
with underdrain assembly, sample connections, and all 
process piping. 

2.2 Process Description 

This process description is a general description of the 
operation of the granular activated carbon system for the 
groundwater treatment located in St. Louis Park, 
Minnesota. The flow diagram should be consulted in 
conjunction with the description of the facilities. 

Contcuninated groundwater from customer's Well #10 and 
Well #15 is pumped to pressure sand filters #3 and #4 
which in turn delivers the feed to the carbon adsorption 
system. The two carbon adsorbers are operated in 
parallel and in a downflow mode. Provision is there for 
two additional future adsorbers. A flow totalizer on 
either feed line indicates the total amount of water to 
be treated by each adsorber. The adsorbers are each 
filled with 20,000 pounds of Filtrasorb 300. Filtered 
water enters the top of the vessels and flows downward 
through the carbon beds. 

Dissolved organic contaminants will be removed from the 
groundwater by adsorption onto the carbon. The treated 
water leaving the adsorbers, is discharged into the 
existing 1.5 MM gallon reservoir via FCV-603. 

Backwashing of each adsorber after being charged with 
fresh granular activated carbon is initially required to 
remove carbon fines. Backwashing of each bed might be 
periodically required to minimize suspended solids 
accumulation on the surface of the carbon bed. These 
solids would cause an increase in the pressure drop 
across the carbon bed which in turn would restrict the 
amount of water flow through it. 

Backwash water for either adsorber is the treated water 
from the other (second) adsorber. This water is pumped 
upflow through the carbon bed by backwash pump P-1. 
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2.2 Process Description (Cont'd) 

The backwash water flow is controlled by a flow total­
izer at a rate of 12-15 gpm/ft.2 or 950-1,200 gpm/vessel. 
The backwashing should be performed when the pressure 
drop across the bed is 30' psig or becomes such that the 
design flow rate cannot be maintained, whichever is 
earlier. Backwash water leaving the adsorber is dis­
charged into the client's trench and is finally routed 
to the sanitary/storm sewer system via the sludge tank. 

When the carbon in an adsorber becomes saturated with 
impurities adsorbed from the groundwater, this adsorber.-, 
must be taken out of service to replace the spent carbon 
with fresh carbon. The spent carbon is transferred as a 
slurry under air pressure to an empty Calgon trailer for 
return to Pittsburgh for reactivation. 

Following the removal.of the spent carbon, a fresh charge 
of activated carbon is transferred from a CCS trailer to 
the adsorber. To do this, the trailer is filled with 
treated water, pressurized with air from a portable air 
compressor, and the activated carbon is transferred to 
the adsorber. Before the adsorber can be returned to 
service, it will be back-washed to remove fines. 

2.3 Major Equipment Description 

The following presents a description of the major capital 
equipment for the granular activated carbon adsorption 
system at St. Louis Park, Minnesota. 

Item No. Description 

V-l/V-2 Carbon 10'0" O.D. X 14'0" S.S. Carbon 
Adsorbers steel vessels with Plascite 

4110 lining and 3'0i4 S.S. underdrain 
system. Vessel Pressure Rating 150 
PSIG. 

P-1 Backwash Pump 1200 GPM at 50' TDK, 20 H.P., 
1,750 RPM 



OPERATING MANUAL 
GROUNDWATER TREATMENT SYSTEM 
ST. LOUIS PARK. MINNESOTA 

CALGON CARBON CORPORATION 
PROJECT NO. 2-9290-00 

2.4 Operating Conditions 

The design conditions for this system are as follows; 

Flow: 

Temperature: 

1,200 GPM 
N 

Ambient 

Well-head Pressure: 115 PSIG 

Pressure Vessel 
Rating (Adsorber): 

Adsorber Capacity: 

150 PSIG at 70° F 

Approximately 20,000 pounds of 
granular activated carbon per 
vessel. 

4 
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3.0 START-UP 

3.1 Filling the Adsorbers 

The adsorbers are to be filled with carbon from the CCS 
trailer. The carbon is transferred into the vessels as a 
slurry through transfer lines connected to nozzles 
located on the top heads of the vessels. The trailer 
must be filled with water prior to beginning the transfer 
sequence. While transferring the carbon, the valves in 
the transfer lines to the adsorbers and the valves in the 
vent lines shall be fully open. All other valves should 
be in the closed position. 

The trailer driver/operator will connect the necessary 
hoses and will operate all valves, control devices, etc. 
associated with the trailer. Under no circumstances 
should the hopper trailer be connected to a pressure 
source greater than 15 psig. The trailer will be 
pressured by a portable air compressor. When all of the 
carbon has been transferred from the trailer into the 
vessels, as evidenced by the sound of the flow through 
the hose and pipe line, the transfer valves shall then be 
closed, the trailer pressure vented, and the transfer 
line disconnected. Also, the vent valves shall be 
closed. 

3.2 Placing the System in Operation 

3.2.1 Adsorption System Start-Up 

To put the adsorption system on-stre£un,, the 
procedure is described below. 

The feed to the adsorber train is provided by the 
customer's feed pump. The pump must be started 
and brought up to operating conditions prior to 
placing the treating facility in operation. When 
this has been accomplished, the pump discharge 
valve is slowly opened. The flow will be 
controlled at the required settings, and the 
system shall be put on-streeun as follows. 
(Consult the Engineering Flow Diagram.) 

1. Set the flow at the same value by the flow 
totalizers leading to either adsorber, 
V-l/V-2. 
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3.2.1 Adsorption System Start-Up (Cont'd) 

2. Open process valves 2A and lA feeding 
adsorbers V-2 and V-1, respectively. 

3. Open vent^valves 2J and IJ on adsorbers V-2 
and V-1, respectively. 

4. Once full line flow is obtained, close vent 
valves 2J and IJ (vessels V-2 and V-1 are now 
flooded). 

5. Open process valves 2B and IB, the effluent 
block valves from V-2 and V-1, respectively, 
on the treated water line. 

The system is on-line with adsorbers V-2 and V-1 
in parallel operation. Check to insure that only 
valves 2A, lA, 2B, and IB are open with this mode 
of operation. 
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4.0 OPERATING MODES 

4.1 Sequence of Events 

4.1.1 Description 

The purpose of this section is to review the 
sequence of events which occur when an adsorber 
needs to be recharged with fresh carbon. 

4.1.2 Carbon Delivery and Replacement 

When it becomes necessary to replace carbon in an 
adsorber, the following sequence of events will 
occur: 

a. Take spent adsorber off-line and run in single 
stage operation, if possible; 

b. Transfer spent carbon from adsorber to an 
empty trailer; 

c. Transfer fresh carbon from trailer to empty 
adsorber; 

d. Backwash the recharged adsorber; 

e. Return freshly filled adsorber to service. 

4.2 Spent Carbon Transfer from Adsorber to CCS Trailer 

4.2.1 Description 

When the carbon in the adsorber becomes exhausted, 
the adsorber is removed from service, and the 
exhausted or spent carbon is replaced with fresh 
carbon. 

The spent carbon transfer is accomplished by 
pressuring the tank with air to transfer the 
slurry to the trailer. When the transfer is 
complete, the spent carbon in the trailer is 
drained of water. Prior to disconnecting any 
lines, the air supply must be shut off, and the 
tank and all transfer lines must be vented. 
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4.2.2 Transfer Spent Carbon to Trailer 

(Assume that spent carbon is to be transferred 
from adsorber V-2.) 

A. Prepare for spent carbon transfer. 

1. Connect adsorber carbon outlet line, 4" 
SC-2-C20, to trailer fill line #1 using 4" 
flexible hose.. 

2. Open the center manway on the trailer for 
venting. 

3. Open valve #25 in trailer fill line. 

4. Close all adsorber valves. 

By means of a 3/4" water hose, fill the 
transfer line with water, using the flushout 
connection at the carbon outlet valve, 2L.. 
Water in the transfer line will aid the 
initial phase of transferring the spent 
carbon. 

B. Transfer spent carbon. 

1. Open air line valve slowly and pressurize 
the adsorber to about 30 psig. 

2. Open carbon outlet valve 2L and transfer 
spent carbon to trailer. 

The transfer should take 20-30 minutes. The 
transfer will end with a loss of pressure in 
the adsorber and the sound of air in the 
transfer line. 

C. Heel removal. 

It will be necessary to add a sufficient 
amount of water to the adsorber at the end of 
the transfer to insure that all of the spent 
carbon has been removed from the vessel. 

1. At the end of the transfer as noted above, 
open the water valve 2H in the spray 
header flush line to the adsorber and 
flush any spent carbon from the vessel. 

8 
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4.2.2 Transfer Spent Carbon to Trailer (Cont'd), 

2. Leave" flush on for about 5 minutes, or 
until no residual carbon is visible in the 
line to the truck, and then shut off the 
water valve to the spray header. 

D. End transfer. 

1. Close the air line valve. 

2. Vent adsorber and lines through trailer 
vent valve #30. 

3. Open the adsorber vent valve 2J to 
further aid venting. 

4. Close carbon outlet valve. 

E. Residual heel removal. 

1. Open adsorber manway. (The safety 
precautions discussed in Section 8:3 
should be adhered to.) 

2. Rinse/flush the sides of the vessel for 
about five minutes, or until they are free 
of any residual carbon. 

3. Replace the manway. 

4. Follow. Step B above. 

5. Follow Step D above. ^ 

4.2.3 Drain Water from Trailer 

A. Prepare for draining water from trailer. 

1. Close all valves on the trailer except 
valve #25 in fill line #1. 

2. Connect plant air line to trailer fill 
line #1 using the air line hose. 

3. Connect line #2 on the trailer to drain 
line in trench by means of a 4" flexible 
hose. 
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4.2.3 Drain Water from Trailer (Cont'd) 

B. Draining trailer. 

1. Pressurize the trailer to 15 psig by 
slowly opening the air line valve. 

2. Open trailer septa valves #26, 27, and 
28. 

By pressurizing the trailer, the water will be 
drained in less time than it would be if 
drained by gravity. 

C. End draining. 

1. When the carbon is completely drained, 
close the air line valve to the trailer. 

2. Vent trailer slowly through vent valve 
#30. 

3. When the venting is complete, close all 
valves on the trailer and disconnect all 
hoses. 

The trailer is now full of drained, spent 
carbon and is ready for return to Calgon for 
carbon reactivation. 

4.3 Fresh Carbon Transfer from Trailer to Adsorber 

4.3.1 Description 

When spent carbon is exhausted it will be replaced 
with fresh carbon from Calgon. The fresh carbon 
will be transferred in a slurry by means of air 
pressure. The trailer is first filled with water 
to create the slurry. The carbon slurry hose on 
the trailer is connected to the adsorber fill line 
and the trailer carbon outlet line. After putting 
a water cushion in the adsorber, the trailer is 
pressurized and the carbon slurry is transferred 
into the empty adsorber. Prior to disconnecting 
any lines, the air supply must be shut off, and 
the trailer and all transfer lines must be vented. 

10 
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4.3.1 Description (Cent'd) 

Under no circumstances should the trailer be 
connected to a pressure source exceeding 15 psig. 

4.3.2 Fill Trailer with Water 

A. Filling Operation 

1. Connect water line to trailer fill line 
#1 using a 4" flexible hose. 

2. Open one top manway to vent the trailer 
during filling. 

3. Open trailer vent line valve #30. 

4. Open trailer fill line valve #25. 

5. Open treated water line valve slowly and 
fill trailer. 

The trailer is filled with approximately 3,000 
gallons of water. The trailer filling shall 
be visually determined by observing the water 
level through the manway or by metering the 
desired amount. 

B. End filling operation. 

1. Close the water line valve. 

2. Close trailer fill line valve #25, 
manways and vent valve #30. 

3. Disconnect hose. 

4.3.3 Transfer Carbon to Adsorber 

(Assume adsorber V-2 is to be filled with virgin 
carbon.) 

A. Prepare for transfer. 

By means of the spray header, place about 
2,000 gallons of water in the adsorber by 
opening valve 2H. This serves as a "water 
cushion" to reduce carbon abrasion and protect 
the underdrain system. 

11 
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4.3.3 Transfer Carbon to Adsorber (Cont'd) 

A. Prepare for transfer. (Cont'd) 

1. Connect adsorber fill line, 4" VC-2-20, 
to trailer carbon outlet line #2 using 4" 
flexible hose. 

2. Connect the air line to trailer fill 
line #1 using the air line hose. 

3. Close all valves on adsorber. 

4. Open adsorber vent valve 2J. 

By means of a 3/4" water hose, fill the 
transfer line with water, using the flushout 
connection at the carbon fill valve, 2K. 
Water in the transfer line will aid the 
initial phase of transferring carbon. 

B. Transfer fresh carbon. 

1. Pressurize the hopper trailer to 15 psig 
by slowly opening the air line valve and 
then slowly opening valve #25 in the 
trailer fill line. 

2. Open adsorber fill line valve 2K. 

3. Open the trailer carbon outlet valves 
VT-1, VT-2, and VT-3 individually to empty 
the respective hoppers. 

Be certain to open only one valve at a time, 
with the other two closed. Open the center 
section first, then the front and then the 
bac]c (back is where the hoses are connected). 
Keep each open for about 3 to 5 minutes to 
empty the trailer in an even manner. 

4. If a water cushion is utilized,, open the 
adsorber drain' 2C shortly into the 
transfer to reduce water overflow at the 
end of the transfer. 

12 
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4.3.3 Transfer Carbon to Adsorber (Cont'd) 

C. End transfer. 

1. Close the air line valve and vent the 
trailer through adsorber vent valve 2J. 

2. Close the adsorber drain valve 2C, if 
utilized during transfer. 

3. Slowly open trailer vent valve #30 for 
additional venting purposes. 

4. When completely vented, close the adsorber 
fill line valve, disconnect the hoses, and 
close all trailer valves. 

5. Run spray water into the adsorber until 
water comes out of the vent line. 

6. Shut off the spray water and close the 
vent valve on the adsorber. 

The adsorber is now filled with virgin carbon 
and is ready for defining. 

4.3.4 Backwash Adsorber to Remove Fines 

The backwash of adsorber V-2 will be performed 
with the feedwater to adsorber V-1. The.purpose 
of the backwash is to remove fines from a freshly 
charged carbon bed. 

1. Open feedwater valve lA and the treated water 
valve IB for adsorber V-1. 

2. Start the backwash pump P-1. 

3. Open the pump discharge valve and the backwash 
inlet valve 2D for adsorber V-2. 

4. Open the backwash outlet valve 2G for adsorber 
V-2 and let the backwash water drain to 
trench. 

13 
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4.3.4 Backwash Adsorber to Remove Fines (Cont'd) 

5. Continue backwashing until there are no fines 
in the backwash effluent line. 

6. Shut down the pump and close all valves. 

The adsorber V-2 is now ready to be returned to 
service. A similar procedure is to be followed 
when filling adsorber V-1 with virgin carbon. 

4.4 Sand Filter 

It is essential that the City of St. Louis Park, MN., 
operate and maintain the sand filters in such a way that 
the influent to the carbon system has <5 mg/1 suspended 
solids, and :S0.1 mg/1 total ,iron. 

14 
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5.0 TROUBLESHOOTING 

Problem 

High pressure 
across adsorber. 

Probable Cause 

Bed not flooded. 
Bed air bound. 

Feed pump pres­
sure too high. 

High suspended 
solids loading. 

Improper valving. 

Leaking flange. Loose bolts. 

Excessive flow Broken rupture 
out of vent line. disc. 

Remedy 

Open vent valve to 
release pressure. Make 
sure there is a constant 
flow before closing the 
valve. 

Throttle feed pump. 

Test feed sample for 
suspended solids. 
Install a filter on 
influent line. If the 
above test is positive, 
backwash the adsorber. 
If all of the above fail, 
call Calgon at 412/787-
6700. 

Check valve sequence. 
Check for obstructions in 
transfer lines. 

Tighten bolts. 

Replace rupture disc. 

Carbon in 
effluent. 

Premature 
breakthrough. 

Internal mechani­
cal failure. 

Change of 
influent concen­
trations. 

Syphoning air in 
influent. 

To confirm, open 
effluent sample valve. 
Collect 1 quart effluent 
sample to check carbon 
level. If the above 
confirms mechanical 
failure, call Calgon at 
412/787-6700. 

Confirm by checking 
effluent samples before 
changing carbon. 

Open vent valve to check 
if bed is flooded. 

15 
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5.0 TROUBLESHOOTING (Cont'd) 

Problem 

Premature 
breakthrough. 

Carbon heel in 
emptied vessel. 

Sudden high 
contaminant 
level in 
effluent. 

Frozen lines, 
broken, gauges 
valves. 

Probable Cause 

Background TOC 
Colloids 

Insufficient 
spray water. 

Mechanical 
failure. 

High suspended 
solids. 

Cemented bed. 

Carbon heel due 
to improper 
transfer. 

Cold weather. 

Remedy 

Change carbon. 

Increase water flow 
through sprays. 

Repair or change spray 
nozzles. 

Install filter. 

Notify Calgon at 
412/787-6700. 

Wait until contaminant 
flushed out and review 
transfer technique. 

Drain stagnant piping, 
insulate and/or heat 
trace process, spray 
water and vent lines. As 
a last resort, call 
Calgon at 412/787-6700. 

16 
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6.0 MONITORING SERVICES 

A spent carbon sample will be returned by the customer to 
Calgon for a reactivation study to determine the carbon's 
acceptability. 

Notes: 

(1) OSHA Regulated Substances 

If the influent to the carbon adsorption system is 
suspected of containing a chemical substance or mixture 
defined as an OSHA human carcinogen (OSHA - General 
Industry Safety and Health Standards 29, Code of Federal 
Regulations 1910) the customer must notify Calgon. 

(2) Toxic Substances Control Act 

If the influent to the carbon adsorption system is 
suspected of containing a chemical substance or mixture 
for which the disposal is regulated under the Toxic 
Substances Control Act (Section 6, paragraph 6) the 
customer must notify Calgon. 

17 
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7.0 PILOT COLUMN SYSTEM 

A rack mounted pilot column system has been provided to 
predict the breakthrough of PAH compounds or evaluate 
alternative activated carbon products. The column assembly 
consists of four 4" diameter glass columns mounted on a free­
standing steel frame. The columns are valved and piped for 
series, parallel, or a combination of series/parallel 
operation. All components are glass, teflon, or stainless 
steel to insure no possible PAH leaching from the system 
internals. Valves are included for sampling treated water 
from the bottom of each column. In addition, each column has 
been eguipped with three sample taps at intermediate points 
across the carbon bed. 

The purpose of the pilot columns is to simulate the hydraulic 
loading rate and carbon bed depth of the full -size system. A 
flow rate of 0.67 gpm in the pilot system will simulate a flow 
rate of 600 gpm through each vessel in the full scale system. 
A carbon bed depth of 9 feet will duplicate full vessel 
operation. Columns are prepared for operation in the 
following manner; 

1. Remove the column taps and add water to each column until 
they are about half full. 

2. Add carbon to each column to a desired depth. The carbon 
bed should allow sufficient room for 50% expansion during 
backwash. Measure the carbon depth for later calculation 
of breakthrough and capacity. 

3. Reassemble the columns, fill with water, and check for 
leaks. Soak overnight to properly wet the carbon. 

4. Align valves for backwashing. Backwash each column 
individually at a rate of 1 gpm for a period of 10 
minutes. This will produce about 310% bed expansion with 
effective removal of fines and segregation of beds by 
particle size. 

5. Realign the valves for downflow operation and begin treat­
ment of filtered water at the desired rate. 

Some columns may require backwashing during the test period if 
flow is restricted by excessive build-up of solids. When 
operated properly, the pilot column will require the same time 
period to exhaust as the full scale system for an equivalent 
media depth. 

18 
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8.0 GENERAL SYSTEM INFORMATION 

8.1 Shutdowns 

During shutdown, the feed pump shall be shut down, and 
the adsorption system shall be left full of water. All 
process valves shall be closed and the adsorber vents 
shall be open for the duration of the shutdown. Upon 
restart, the adsorber shall be backwashed. 

8.2 Emergency Procedures 

If a major leak or failure occurs which would cause the 
adsorption system to be inoperative, then the feed to the 
system should be shut down immediately. If repairs are 
beyond the scope of the plant operators, the Operations 
Department at Calgon should be contacted immediately. 

I 

8.3 Safety 

8.3.1 Oxygen Demand Created by Activated Carbon in 
Confined Vessels 

Research efforts have confirmed that wet granular 
activated carbon confined in large vessels creates 
an oxygen demand which is hazardous to human 
health and can cause death unless proper safety 
precautions are observed. 

Studies conducted have shown that low oxygen 
content exists in vessels containing wet drained 
carbon. Laboratory experiments conducted since 
that time also have revealed that commercial 
activated carbons in a wet or moist condition will 
lower the oxygen content of an isolated space. 
Preliminary indications of this research are: 

A. The phenomenon occurs with wet drained 
activated carbon of all common types.' 

B. The rate of oxygen uptake naturally varies 
with the degree of exposure of the wet carbon 
to the air. Thus, it is relatively rapid in a 
drained bed. 
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OPERATING MANUAL 
GROUNDWATER TREATMENT SYSTEM CALGON CARBON CORPORATION 
ST. LOUIS PARK, MINNESOTA PROJECT NO. 2-92'90-00 

8.3.1 Oxygen Demand Created by Activated Carbon in 
Confined Vessels (Cont'd) 

C. There is some indication of a limit to 
carbon's capacity for oxygen, but until more 
is known, it would be prudent to assume that 
all carbon (fresh, used, reactivated), will 
also exhibit this characteristic. Similarly, 
although these tests were run with water, it 
should be assumed that the phenomenon will 
occur in other liquid,and vapor systems. 

8.3.2 Note 

ALL CONFINED SPACES, INCLUDING THOSE CONTAINING 
ACTIVATED CARBON, SHOULD BE PRESUMED TO BE 
HAZARDOUS. APPROPRIATE SAFETY MEASURES SHOULD 
ALWAYS BE TAKEN BEFORE ENTERING, AS WELL AS WHEN 
WORKERS ARE IN A CONFINED SPACE. OSHA REGULA­
TIONS APPLICABLE TO RESPIRATORY PROTECTION IN 
OXYGEN-DEFICIENT ATMOSPHERES SHOULD BE STRICTLY 
ADHERED TO. 

8.4 General Process Comments 

8.4.1 Carbon Replacement Schedule 

Normally, the replenishment of the carbon will be 
on an as requested basis. A two week lead time 
should be sufficient for carbon replacement under 
normal circumstances. The contact for carbon 
scheduling is Calgon Operations Department. The 
telephone number is 412/787-6700. 

8.4.2 Operational Changes 

Optimum operation of the facility is obtained if 
changes to the system occur slowly. Rapid changes 
in flow will cause upsets to the adsorbers which 
could adversely affect the operation. Valves 
should be turned slowly at all times to prevent 
hydraulic shock. 
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OPERATING MANUAL 
GROUNDWATER TREATMENT SYSTEM CALGON CARBON CORPORATION 
ST. LOUIS PARK, MINNESOTA PROJECT NO. 2-9290-00 

9.0 MAINTENANCE 

9.1 Minor Maintenance 

Minor maintenance is that frequent maintenance to be 
performed by the City of St. Louis Park,, MN, to insure 
continuous and effective operation of the Calgon 
facility. This maintenance includes visual check of 
pressure gauges and adjustments to valves and regulators, 
checking and replenishing lubricating oil, tightening 
flanges and connections to eliminate leakage, rupture 
disc replacement, etc. 

9.2 Major Maintenance 

Major maintenance is that effort needed to repair or 
replace equipment in order to continue system operation. 
The need for major maintenance would result from a major 
malfunction causing the system to be inoperative. 

Major maintenance also refers to system design changes 
and/or maintenance requiring downtime. 

Calgon will perform major maintenance, which consists 
of repairs to vessel linings and underdrains, on the 
equipment supplied for a period of three (3) years 
commencing with the on-line start-up. This major main­
tenance will be performed only at the time of carbon 
replacement. 

9.3 Spare Parts 

Calgon will maintain a spare parts inventory on-site for 
those items which experience indicates may be required 
for minor maintenance. 

Calgon maintains a large equipment inventory at regional 
warehouses for all major maintenance requirements and to 
replenish on-site inventories. 
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SECTION II 

Flow Diagram 



SECTION III 

Piping Specifications 
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CALGON CORPORATION FOR CCS 
PITTSBURGH, PA. STANDARD PLANT 

CCS TREATMENT PLANT 

SPECIFICATION NO. 7209A-PS1 
FOR 

PIPING MATERIALS 

APRIL 24, 1973 

REVISIONS 

This specification has been revised as indicated below and the new pages 
added and/or the existing pages revised are attached as replacement for 
those previously Issued. 

REV. DATE BY P^ REMARKS 

0 A-26-73 RLE All Issued for Purchase 

1 5-26-76 ABC 2, 3 Revised and Reissued for 
Purchase and Construction 

2 11-20-76 VAB Recised PI and Added PIA 

3 5-8-79 VAB Added hose banding detail 

A ' 12-13-79 VAB Title Update ' 

PSl.1-3 

Disk A - Job J - Page 1 



SPECIFICATION FOR GALGON CORPORATION 
PIPING MATERIALS SPEC. NO. 7209A-PS1 

1.0 SCOPE 

1.1 This specification covers all materials for Piping and Piping 
Items to be furnished for Calgon Adsorption System installations. 

2.0 MATERIALS AND DESIGN 

2.1 All materials shall conform to this specification and the attached 
detail specifications comprising the complete piping material 
specification. 

2.2 All items shall be standard products of reputable Manufacturers. 

2.3 All items shall be new, free from defects and imperfections, and 
shall be of recent manufacture. 

2.4 Any deviations from this specification shall be clearly stated 
in writiAg by the Seller. 

3.0 APPLICABLE PUBLICATIONS 

3.1 The publications of the organizations listed below form a part 
of this specification to the extent indicated by the references 
thereto: 

3.1.1 American National Standards Institute (ANSI) Standards 

Dimensions of pipe, flanges, fittings and piping acces­
sories shall conform to the standards listed. Basic 
designation of the applicable document forms part of 
the detail specification for each piping item in the 
section covering Piping Materials. 

3.1.2 American Society for Testing Materials (ASTH) Specifications 

Materials for pipe, flanges, fittings and piping accessories 
shall conform to the specifications listed. Basic designa­
tion of the applicable document forms part of the detail 
specification for each piping item in the sections cover­
ing Piping Materials. 

4.0 PIPING NOMENCLATURE 

4.1 Contract Drawings include flow diagrams, detailed piping drawings 
and spool sheets. The flow diagrams show the piping systems in 
schematic form and the detailed piping drawings show the actual 
arrangement and physical layout of the piping systems in each 
area. Spool sheet drawings show isometric details of piping and 
give a material list. 

PS1.2 
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SPECIFICATION FOR CALGON CORPORATION 
PIPING MATERIALS SPEC. NO. 7209A-PSi 

4.0 PIPING NOMENCLATURE (Cont'd) 

4.2 Pipeline designations on the Contract Drawings identify each pipe­
line. This designation is con^rised of four parts as described 
for the following exasiple: 

l\ RC 15 CI 

where the prefix "IV is the nominal size of the pipline in 
inches, the symbol "RC" is the line service designation, the 
number "15" is the individual line number, and the suffix "CI" 
is the Piping Material Specification, included herein. 

Lines are usually numbered consecutively and are inclusive from 
one definite point, or piece of equipment, to another. 

4.3 Valves and other piping specialties are identified on the Contract 
Drawings by the Item No., followed by the size enclosed in a block. 
For example: 

1.01 

2" 

where 1.01 is the Item No. for a specific valve described in the 
Piping Material Specification and 2" is the valve size. 

5.0 ATTACHMENTS 

5.1 Detail specifications for pipe, fittings, valves and specialties 
constitute the attachments to this specification. Inasmuch as the 
material requirements for each project are different, the actual 
applicable detail specification will be as designated on the 
contract drawings and in the bills of materials.. 

PS1.3 

Disk A - Job J - Page 3 



SPEanCATION FOR 
PIPING MATERIALS 

CALGON GORFORATION 
SPEC. NO. 

MATERIAL 

RATING 

0DN5TRUCTI0N 

FIFE 

FITTINGS 

DNIONS 

FLANGES 

ORIFICE FLANGES 

BOLTING 

GASKETS 

12/13/79 
2/26/80 
1/16/84 
4/06/84 

FIFING MATERIAL SPECIFICATION C2 

Carbon ateel pipe vith eteel fittiage. 

ISO FSIG 9 .500 F 
Includes corrosion ellowsnce of O.OSO" Binlaum. 

Screwed for 1 1/2" and snaller. 
Welded and/or flangad for 2" and larger. 

Carbon Steel, AS1M A53, Grade B: 
Threaded, schedule 80, aeaaless, I 1/2" and snaller. 
Plain end, schedule 40, aeamless, 2" to 12" 
Plain end, 3/8" wall, aeamless, 14" to 24" 

3000 lb., ANSI B16.il, forged steel, threaded ends, 
1 1/2" and smaller. 

Schedule 40, ANSI B16.9, AS1M A234, Grade VPA, 
carbon steel, butt welding ends, 2" to 12". 

3/8" wall, ANSI B16.9, AS1M A234 Grade VPA, carbon 
steel, butt weldicg ends, 14" to 24". 

3000 lb., forged steel, ASTM A105, Grade 2, integral 
steel seat, ground Joint, threaded ends. 

150 lb. ANSI B16.5, ASIM A181, Grade I, forged 
carbon steel., alip'on or weld neck type 2" and 
larger, threaded 1 1/2" and smaller. 

Where bolting to flat face cast iron flanges, steel 
flanges shall be furnished with a flat face; others 
shall be raised face. 

Instrument item. 

Standard hex head machine bolts, carbon steel, ANSI 
B18.2, ASIM A307, Grade B, with one heavy 
semi-finished hexigon nut per bolt. (Cadmium Plated). 

Flat ring type for raised face Joints, full face for 
flat face Joints, 1/8" thick, dimensions to confonD 
with ANSI B16.21. Red Rubber, Johns-Manville No. 107, 
or equal. 



"SPECinCATICSI FDR 
K?EIG MA^SIAIS 

CALCOn COR?SR;.nST 
s?rc. ro. 

* 
MASXXAL 

» 

BASKS 

CSSSSSTXCK 

FIFE 

JZS2JSS 

iniss 

nj;:;szs 

CRITICS -LWCES 

BCLSKG 

iBViSBd 
-26-80 

P1F3KS KASaiAl SFECinCASCW C5 

Curboo steel pipe vitb iron or steel fittiags -

10 SSIS • 2500F 

Screwed for 3" and ssaller. 
Velded sad/or fluEa^ for i»" end larger. 
Ho Beadiag pemltted. 

Car^oa steel, ASIM A120, Crade A: 
Threaded schedule UO., welded, 3'! aad ssaller. 
Flaia cad, schedule i»0, velded or teasless, 
V' aad larger. 

150 lb., AI75I *216.3, ASai Ah?, salleahle irea, 
headed, threaded ends, 3" aad ssaller. 

Schedule bO, ANSI Bl6.9, AS:y. A23b, Grade V?A, 
carbon steel, buzt welding ends, b" aad larger. 

150 lb., ASZ! Ab7, aalleable iron, lategral irss 
seat, ground joint, threaded eads. 

150 lb., ANSI 216.5, AST{ Al6l, Grade 2, forged 
carbon steel, threaded 3" and ssaller, slip-cn or 
weld aech type V and larger. 

Instrument Item 

Standard hex head sashine bolts, ANSI SI'S.2, 
ASE! A307, Crade 2. with or.e heavy sesl-fiaished 
hexagon nut per bolt. (Cadmium Plated) 

GASI'SIS Flat ring type for raised face joints, full fase 
for flat face joists., Red Rubber, 1/8" 
tbich, Johns-MB.tville No. 107, or equal, dimensions 
per ANSI 216.21. 



ErecincATio:: TOR 
rini:c nf>Tr?.iAL3 

CAis::: co?j»CEiATio;i 
Eri:. ::o. 

Kcvleed 6-E:-75 
2-23-76 
6-9-76 

12/13/79 

iTriT;r. W.TK'.JAL PriyriTirATioi; ci3 

* 

fiATIKG 

coi:rTK":Tif);j 

nra 

FITTUJCS 

UI7IOII5 

FLUisrs 

ORIFICE FLAHCES 

BOLTKG 

GASKETS 

Ga:ivisr.i£ed carbon steel pipe with calvanisei iron or 
steel fittinris 

100 rsiG C" 220®F - Water Service 
125 FSIG <?' 3^0^F - Slean and Air Service 
Includes corrosion allowance of 0.050" 

Screi-'cd 3" end smaller 
Mo bcncinc peiiuitted 

I 

Galvanised carbon steel, AS13I A120: 
Threaded, schedule BO, butt welded seam 2" and smaller 
Threaded, schedule kO, butt welded seam or seaaless, 
24" and 3" 

150 lb., A^?5I £16.3. ASTi-l A197, galva.nisef ralleable 
iron, banded, threaded ends 

150 lb., ASI7{ A197, eelvanized mallesble Iron, integral 
iron seat, ground Joint, threaded ends 

150 lb., A]31 £16.5, ASH-! AlBl, Grade I, galvanised 
forged carbon steel, threaded 

VThere bolting to flat face cast iron nar.ges, steel 
flanges shell be furnished with a flat face. Others 
shell be raised face. 

Instrument item 

Standard square head machine bolts, AS7A AB"?, Grade B, 
AKSI B16.2, vith one heavj' semi-finished hexagon out per 
bolt 

Flat ring type for raised face Joints, full face for 
flet face Joints, 1/8" thic):, dimensions to conform 
with AI!51 BlC 21. Red Rubber, Johns-Man ville 
No. 107, or equal. 



FIPIHC MATERIAL SPECIFICATION C20 

NATERXiO. 

RAIINC 

OONSTRUCTXON 

PIPE 

FITTINGS 

Heavy atecl vith atecl fittinge. 

150 psig f 500*r 
Include! corrosion and/or abrasion allovanee of 0.100*' 
ainioiB (intended for carbon transfer service). 

Butt welded or flanged 1 1/2" and larger. 

Carbon steel ASTM A53., Grade B, plain end, schedule 80 
seamless 1 1/2" to 12" 

Schedule 80 ANSI B16.9, ASTM A234, Grade VPS carbon eteel, 
butt welding ends, 1 1/2" to 12" 

FLANGES 

BOLTING 

150 lbs., ANSI B16.5, ASTM A181, Grade I, forged carbon steel, 
elip-on or weld neck type. 

Vhere bolting to fist face cast iron flanges, steel flanges 
shall be furnished with a flat face; all others shall be raised 
face type. 

Standard hex head machine bolts, ANSI B18.2 ASTM A307, Grade B, 
carbon steel with one heavy aemi-finished hex nut per bolt. 

CASKETS Flat ring type for raised face joints, full face for flat face 
joints,. 1/8" thick neoprene. 



PIPING MATERIAL SPECIFICATION C21 

MATERIAL 

RATING 

CONSTRUCTION 

PIPE 

Cement lined ductile Iron. 

150 psig 0 ISOOP., 

Mechanical Joints for 3" through 24". 

Ductile cast iron pipe per ANSI A21.51 and AWWA CalSl, 
with standard thickness cement lining per ANSI/AUUA-
C104/A211.4. 

FITTINGS Mechanical Joint cement lined ductile iron fittings, 250 psig 
pressure rated (3" through 12")' and 15 0 psig (14" through 
24"). Fittings shall meet all applicable requirements of 
ANSI A21.1'0 (AWWACllO) and ANSI A2T.11 (AWUAC111). and ex­
terior shall be tar coated. 

FLANGES Cast iron mechanical Joint type per ANSI A21.il (AWWA CI 11) 
tar coated. 

BOLTING High strength, corrosion resistant alloy mechanical Joint 
bolts with tee head and hexagon nut. 

GASKETS Formed rubber gaskets with lead tip bonded to the rubber 
for electrical continuity. 



FIPIWC MATERIAL SPECIFICATION C22 

MATERIAL 

BAiinc 

'OONSTRDCIION 

PIPE 

FITTINGS 

GASKETS 

RcinforccA concrete pipe with reinforced concrete fittings. 

Ataoephereic preveure at ISO'T 
(Intended for etom oewer use) 

Offset pipe with rubber gasket Joints. 

Pipe confoming to ASTM C76 for reinforced concrete culvert, 
atom drain and sewer ppe,,. for classes II, III, ZV and V. 

Use Class II with cover 10* or less. 
Use Class III with cover lO'-lS' 
Use Class IV with cover 15*-25* 
Use Class V with cover over 25*. 

'Both long and short radius bend shall confom to ASTM C76 for 
Classes, 1X1., IV, and V. 

Use Class III with cover 15* or less. 
Use Class IV with l'5*-25* cover. 
Use Class V with cover over 25*. 

Tylox **CR" rubber gaskets, or equal, per ASTM C443. 

# 



SPECIFICATION lOR 
PIPING HA1ZRIAIS 

CALCON CORPORATION 
SPEC. NO. 
Reviled A-lB-77 
Reviled 11-20-78 

2-26-80 

PIPING MATERIAL SPECIFICATION PI 

MATERIAL 

RATING 

CONSIRUCTION 

PIPE 

FITTINGS 

UNIONS 

FLANGES 

ORIFICE FLANGES 

BOLTING 

CASKETS 

FVC plaitie pipe vlth PVC plaitic fittiasi-

150 PSIG 

Screwed PVC for 1 1/2" and iBiller. 
Socket Type for 2"-4" 

PVC Type 1., Grade 1, ASlTf D1785, Schedule 80, threaded 
endi, 1 1/2" and aniller; Schedule AO, Socket 
Type, 2"-A" 

PVC Type 1, Grade 1, ASTM D2A6A, Schedule 80, threaded 
cndi, 1 1/2" and analler; Schedule AO, Socket 
Type, 2'-A" 

PVC Type 1, Grade 1, ASIU D2A6A, Schedule 80, threaded 
endi, 1 1/2" and analler. 

150 lb., ANSI B16.5, PVC Type 1, Grade 1, threaded or 
aocket type, 1 1/2" and mailer. (Socket Type 2"-A") 

Initniaent iten 

Standard hex head nachine bolti, carbon iteel, ANSI 
BIS.2, ASTH A307, Grade B, with one heavy leni-finiihed 
hexagon nut and two plain type A waiheri., ANSI B27.2, 
per bolt. (CadniuB Plated) 

Full face type for flat face jointi, 1/8" thick, 
Johni-Manville No. lOA Neoprene itock, 55-65 
Duroneter hardneii, or equal, with dineniioni per 
ANSI B16.21. 
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PIPING MATERIAL SPECIFICATION PIG 

MATERIAL 

RATING 

PVC pipe for low preseure underground gee eeWice. 

5 PSIG 9 aabient tenpereture. 

SIZES 1/2*' through 8" pipe. 

PIPE 1/2" through 1 1/2" echedule 40 PVC pipe per ASTM D1784 end 
B1785. 2" end ebove SDR 13.5, 315 PSl per ASTM D2513. 

PITTINCS Schedule 40 PVC joined by PVC eolvent cenent. Ihreeded 
fittings ehell not be used. Approved compression type 
couplings end edepters mey be used for teens it ion to steel 

i pipe. 



SPECIFICATION lOR CALGON CORPQRATION 
PIPING MATCRIAIS SPEC. NO. 

PIPING SPECIALTIES SPECIFICATION 8 
CHECK VALVES 

C.Ol Check valve, horisental or vertical svlat type. ASTM A-126, Cleat B 
cait iron body, oil iroa Bouated, regriadiag ateel diac, ocrev-ia cap, 
threaded eada. Jeakiaa Pig. 72, or cfual. 

XatlBg: 250 paig VOG § 100^ 

Siaes: 2/2** thru 2** 

8.02 Check valve, horizoatal or vertical eviag type. ASTH A-126, Claaa B 
caat iroa body, broaze aouated, regriadable - reaewable diac aad aeat 
riag, bolted cover, 125 lb. ANSI B16.1 flaaged eada. Jeakiaa Fig. 624, 
or equal. 

« 
Sating: 125 paig saturated eteaa 

200 paig woe § 100*'F 

Sixea: 2** thru 12** 

5.03 Check valve, horizoatal or vertical awiag type. ASTH A-126, Claaa B 
caat iroa body, all iroa nouated, regriadable - reaevable diac aad aeat 
riag, bolted cover, 125 lb. ANSI B16.1 flaaged eada. Jeakiaa Fig. 85, 
or equal. 

Ratiag: 200 paig WOC 9 lOO^F 

Sizea: 2** thru 12" 

5.04 Check valve, horizoatal or vertical aviag type, caat ateel body, ASTH 
A-216, Grade VCB, tria ASTH A-182, Grade F6 (type 410 chrooiua ateel), 
flaaged eada.. Craae figure 159X, or equal. 

Sating: 300 paig per ANSI B16.5 

Sizea: 2" thru 10" 

8.06 Reduced pressure backflow preventer assembly, consisting of two Independent 
spring-loaded check valves, a differential pressure relief valve, two 
gate valves and four test corks for field testing. Nepture Model 575, 
Febco Model 835 or equal, meeting requirements of AUUA, ASSE., and lAMPO. 
Construction should be cast iron or brass with threaded connections. 

Rating: 150 psig 8 UO^^F 

Sizes 3/4" through 2" 

Diak B - Job G - Page I 



SPECIFICATION FOR 
HPINC WATERIAIS 

# 

A.Ol 

4.02 

4.03 

CALCON COXPORATION 
SPEC. WO. 
Revised 4-7-76 

PIPING SPECIA1TIE5 SPECIFICATION 4 
SAIL VALVES 

T-6-76 
•-2-76 

Mallcsble iron or carbon nteel body full bore ball valve, chroBiun 
plated steel ball, steel sten., TTE seats and seals, wrench operated, 
threaded ends. 

Rating: 

Sixes: 

400 paig 9 SOO^F 

1/4** thru Ilk**, V-X-H Type SI3B, or SQual 

Cast iron body full bore ball valve,, chroaiun plated steel ball, 
steel sten, TJX seats and seals, wrench operatedi, ISO lb. ANSI B16.5 
flanged' ends, flat face. Face-to-face dioenaions to confom to 
ANSI B16..I0 fir steek gate valves. 

Rating: 

Sixes: 

200 paig 9 BOD^F 

2" and 3", V-K-K Type Bill, or equal 
4" and 6", V-K-H Type B112, or equal 

Bronze or forged brass or baratock brass body regular port ball valve, 
blow-out proof steo, ball and seat retainer design to permit valve to 
be dead ended in either flow direction, bronze or brass ball and stem, 
TTE seats and seals (furnish glass fiber reinforced TTE seats and 
graphited asbestos stem seal if required to oeet pressure and tenpera-
ture rating), wrench handle operated, threaded ends. 

Rating: 

Sixes.: 
• 

'Models: 

500 paig 9 lOO^F 
ISO psig 9 366°F 

1/4- thru 2" 

Powell "CRESCENT" Figure 4210R, or equal 
Worcester "VOVCO" 400, Figure Mo. 5811R, or equal 
Clayton Mark-Pacific Valve Figure No.. BR-860-I-T, or equal 

Jaoeabury "CLINCHER" Code No. 2111, or equal 
Consolidated Valve Industries "APOLLO" 70 Series, or equal 

Rockwood Figure 105S, or equal 

Risk B - Job D - Page 1 
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PLUG, VALVE SPECIFICATIONS 

6,05 Cut Stainless Steel Plug Valve, lype 3l6» tapered plug. TIT sleeve, 
bolted gland, vreneb operated, threaded ends. 
iRirlroo Figure 0-12, or equal. 

Rating: 150 psig at bOO^^F end 275 psig HOC 

Sises: 1/2" through 2" 

6.06 Cast Stainless Steel Plug Valve, Type 31^, tapered plug, TTE sleeve, 
bolted gland, 150 lb. iUISI B16.5 flanged ends, raised fhce. 
Ibichea Ro. 15A^, or equal. 

Rating: 175 psig at kOO^ and 275 P'lS >t 100^, 

Sises: 1/2" through 3" - vreneh operated 
b" and 6" - totally enclosed gear operators 

6,07 Seal-steel body, eccentric plug valve, bronse plug and bearings. Buna 
stem seal, Kyear plug seal, wrench lever operated, screwed ends. 
BeZurlh Figure U25, or equal. 

Rating: 175 VOG • iBo^ 

Sises: 1/2" thru b" 

6.06 TFE lined, ductile Iron body plug valve. All vetted parts to be lined with 
virgin IFE (polytetrafluoethylene). Wrench operated, 150 lb. ANSI BI6.5 
flanged ends, 150 lb. ANSI BI6.IO fue-to-face diaenslons. 
Buriron Burco Inline, or equal. 

Rating: 220 psig • 100<>F 
165 psig « 300^ 

Sises: 1" through b" 



MISC. VALVE SPECIFICATIONS 

3.12 Butterfly valve with threaded-lug type ductile cast iron body (AS1MA^36), 
ductile iron disc, type 301^ S.S-. stem, fibere^ass-relnforced teflon bearings, 
Buna-N cartridge type liner irith rigid phenolic back-up ring. Ten-position 
manual lever for 2" thru 6" size, manual gear operator for 8" thru 24" size. 
Suitable for mounting between 123^ F-F flanges. Furnish chainwheel operators 
where shown on drawings. Vti.ves shall be Crane Company l^e 23-ntB for 2"-12", 
Type 23N-FRB for 14" thru 24" size. Valves to be certified for compliance 
with AWfTA C^04 for Class 150B valves (except for face-to-face dimensions). 

Rating - 200 psig ® iSOdeg. F, 2" thru 12" size 
- 130 psig % iBOdeg. F, 14" thru 24" size. 

1.14 Iron body, bronze mounted, double disc, parallel scat gate waive 
designed for underground service, conforming to 4VUA Specification 

C-500, non-rising stem. Clow Fig F-5065 or equal. Valves to have 2*' 
inch square operating nuts and valve box (see B/M for depth of cover), 
mechanical joint ends with lead tipped rubber gaskets and bolts. 

Rating - 2" thru 12** - 200 psi f IBO'F 
14" thru 24" - 150 psi « 180*F 

Sizes -r2" thru 24" 

8.05 Wafer type check valve ASTM A-R6CLB cast iron body and ASTM A-536 
ductile iron insert, Buna-N covered, ductile iron plates cadmium plated, 
304 SS stem, 316SS springs, Centerline CLC or equal. Body to have lugs 
with four alignment holes for mounting between 125 or 150 pound flange. 

Rating: 150 psi § 175*F 
Sizes: 2" through 24" 

21.95 Automatic air vent with check valve to prevent air from reentering 
system. Cast iron body with stainless steel float, brass and stainless 
trim, female NPT threaded inlet and outlet. Outlet with steel nipple 
and brass check valve mounted. 

600 Fowler Ave., Berwick, FA 16603. 

Size Model # Orifix Die. 

1" NIO 1/4" 
2" M20 5/16" 
2 1/2" R250 7/16" 
3" N30 1/2" 
4" M40 5/8" 

Rating: 150 psig f 150*F 

Working Pressure 

0-150 psig 
0-150 psig 
0-150 psig 
0-150 psig 
0-150 psig 



s> 
SPECIFICATION ION CALGOH CDXPORATlON 
FIPIWC MATIRIAIS SPEC. NO. 

Itevised 11-23-7^ i 
Xtvitcd S-22-79 i 

SIGHT FLOW INDICATOR 
• 

22.22 Sight Flow iBdicstor, full Wcv type, ue iatcnal iadicater. For 
herlaoatal flow, varticsl ap-flew or vertical dowa-flov Bouatiag. 
Beavj duty Fyrca iaaer cyliader vith a heavy duty Flexiglaa pro­
tective outer cyliader, Vitoa oeale, pelypropyleae feMle IPX oad 
fittiaga with cadaiua plated atuda oad auta. 

Cerr Tech, Xac. FLAST-O-BATIC Seriee *C**, or equal. 

Bating: 150 paig ff 75^ 

SIZE VISUAL LENGTH PART NUMBER 
1/2" 2-1/4" CT050V 
3/4" 2-1/4" CT075V 
1" . 2-1/4" CTIOOV 
1-1/4" • 2-1/2" CT125V 
1-1/2" 2-1/2" C7150V 
2" 2-1/2" CT200V 
2" 3-2/2" . GT300V 

23.29 Sight Flow ladicator, full view wafer type, ao iateraal iadicater. 
For horixoatal flow, vertical up-flow or vertical dowa-flow aouatiag. 
Heavy duty Pyrex iaaer cylinder with e heavy duty Flexiglaa pro­
tective outer cyliader, Vitoa **0" rings and polypropylene end pieces. 

Construction to he in accordance vith PLAST-O-HATIC VALVES, INC. 
Drawing 9A2A. 

Katiag: 150 paig S 75*F 

Mounting: For insertion between Std. 1509 ANSI F.F. flanges 

Sight length: Approx. 2^** 

Sixes: 3*' ft A** 

Disk B - Job X - Page 7 



.SPECIFICATION IDR CALGQN CORPORATION 
PIPING MAIERIALS SPEC. NO. 

lOSE 

91.05 Flexible rubber yipe with black rubber outer cover, wulti-ply earcasa 
- cenatructien with helical body wire, rubber tube, iutegral built-up 
duck end rubber full faced flangea with 150 lb. ANSI B16.5 drilliug. 
Ind-to-end leagth to be ea iadicated oa the draviaga. 

Satiag: 150 paig f 200^ 

Sixea aad Mfr: 1** thru 20**, Ohiroyal 6150, or equal 
o 

91.06 Flexible rubber pipe with black rubber outer cover, wulti-ply carcaaa 
coaatructioa with helical body wire, rubber tube, iategral built-up 
duck and rubber full faced flangea with 150 lb. ANSI B16.5 drilling. 
End-to-end length to be ea indicated on the dravinga. 

Bating: 250 paig f 200^F 

Sixea aadrHfr: 1** thru 20", Uairoyal 6250, or equal 

91.07 Rubber water hoae with abraalon reaiatant aynthetic rubber outer cover, 
aynthetic fiber braided carcaaa, and apecial rubber atock inner tube. 
Hoae to have braaa long ahank wale NPI end fittinga. 

Rating: 150 paig S 200^F 

Sixea aad Mfr: 1/2" thru lh"« Vniroyal P-340, or equal 

31.08 Flexible rubber hoae to convey ayrup and granular carbon alurry, gnd 
granular carbon and water alurry, at a naxioun teaiperature of 160 F and 
waxiDua preaaure of 100 paig. End-to-end length and type of connectora 
to be aa indicated on dravinga. Bore ahall be aibraaion reaiatant and aball 
weet Federal Drug Adoiniatration requirementa. Catea 32W, or equal. 

Sixea: 2" to A*' 

31.22 Rubber water hoae with black aynthetic rubber cover with apecial blue 
identification atrip, cotton interwoven with apring "i" carcaaa, 
aeanleaa rubber tube. Hoae to have braaa wale RPT fitting on one end 
and bronx quick diaconnect conflex Xtew 32.18. Length per Bill of 
Materiel. 

Uniiroyal P-5107 or equal. 

Rating: 100 api wininuw 

Sixea: 1 1/4** X.D. to 4** I.D. 

Diak B - Job 0 - Page 2 



. ̂lAUJ rm CALGON COKPORATIOM 
HPIWC MATERIALS SPEC. WO. 

Revised 6-14-73 
• HPIWC SPECIALTIES SPECIFICATION 32 

HOSE riTTIHC 

32.01 Quick disconnect ndspter, cost iron, fenale HPT on one end with other end 
for connecting to quick disconnect coupler. OPW Division of.dover Corp., 
Xsnlok Port Ho. S33-A, or equsl. 

Hating; 75 psig to 250 psig § 225*F depending en nine 

Sines: 1/2" thru 6" 

32.02 Quick disconnect coupler, cast iron, Buna-H gaskets, fesMle HPT on one 
end vi.th other end for connecting to quick disconnect adapter. OPW 
Division of Dover Corp.,. Xaalok Part No. 633-D, or equal. 

Rating: 75 psig to 250 psig f 225*F depending on sine 

Sines: 1/2" thru 6" 

32.03 Quick disconnect adapter^ bronne, sale HPT on one end vith other end for 
connecting to quick disconnect coupler. OPW Division of Dover Corp., 
Xaalok Part No. 633-F, or equal. 

Rating: 75 psig to 250 psig Q 225*F depending on nine 

Sines: 1/2" thru 6" 

32.04 Quick disconnect coupler, bronne, Buns-N gaskets, female NPT on one end 
vith other end for connecting to quick disconnect adapter. OPW Division 
of Dover Corp., Kamlok Part No. 633-D, or equal. 

Rating: 75 psig to 250 psig # 225*F depending on nine 

Sines: 1/2" thru 6" 

32.05 Quick disconnect adaptor, 150 lb. ANSI flange, carbon steel construction. 
Xanlok 633-LAS, or equal. 

Rating: 100 psig S 225*F 

Sines: 1" thru 4" 

Disk B - Job P - Page 1 



'SPECIFICATION FOR CALGON CORPORATION 
PIPING HAITRIALS SPEC. NO. 

Reviled S-i'4-73 
S-24-73 

HOSE FITTINGS (CoBt'd) 

92.06 Quick diicenneet adaptor, cait irea, Bile NPT oa eae ead with other 
cad for coaaectiag to quick diicoaaect coupler. XiBloek 633*F, or 
equal. 

Ratiag: 100 paig 9 225*F 

-Siae: IV* thru A*' 

92.07 Quick diicoaaect adaptor, 150 lb. ANSI flaage, broaae coaitructioa. 
Kaalock 633-lAS, or equal. 

Ratiag: 150 piig 9 225°^ 

Size: 1*' thru A** 

92.08 Quick diicoaaect coupler; 150 lb. ANSI flaage, broaze coatnictioa. 
Kaalock 633-IBS, or equal. 

Ratiag: 100 piig 9 225^F 

Size: 1" thru A" 

92.09 Quick diicoaaect coupler, broaze, Buai-N giiketi, aile NPT oa oae ead with 
other ead for coaaectiag to quick diicoaaect adapter. OPW Diviiion of 
Dover Corp., Kaalok Part No. 633-B, or equal. 

Ratiag: • 75 piig to 250 piig 9 225^F depeodiag oa lize 

Size: 1/2*' thru 6" 

92.10 Quick diicoiuect adapter, broaze, feaale KPT oa oae ead vith other ead for 
coaaectiag to quick diicoaaect coupler. OPW Diviiion of Dover Corp., Kaalok 
Part No. 633'A, or equal. 

Ratiag: 75 piig to 250 piig 9 225^F depending oa lize 

Size: 1/2** thru 6** 

92.11 Quick diicoaaect coupler, itiia, iteel, Buaa-N gasketi, female NPT on one ead, 
other end for connecting to quick diiconnect adapter. OPW Division of 
Dover Corp., Kaalok Part No. 633-D, or equal. 

Rating: 75 piig to 250 piig 9 225^F depending oa lize 

.Size: 1/2" thru 6** 

Disk B - Job P - Page 2 



SPECIFICATION FOR 
PIPING MATERIALS 

CALGON CORPORATION 
SPEC.. NO. 
Revised 6-17-76 

PIPING SPECIALTIES SPECIFICATION 35 

PLASTIC SPACERS FOR POLYPROPYLENE LINED PIPE 

The spacers listed below for plastic lined pipe shall be fabricated from 
thermally stabilized polypropylene resin suitable for minus 20" to plus 
225"F service. ' Spacers shall be molded or machined in accordance with 
Calgon Drawing No. 7209A-561. 

Sizes: 

35.01 
35.07 
35.13 
35.19 
35.25 
35.31 
35.37 
35.43 
35.49 
35.55 
35.61 
35.67 
35.73 
35.79 
35.85 

I" through 8", unless otherwise stated 

Standard ring spacer 
Standard ring blind spacer 
Standard full face spacer 
Standard full face blind spacer 
Special tapered bore ring spacer 
Single taper ring spacer with 4" - 9' taper - for 4" line only. 

Orifice spacer, ring type/one 3/4" FNPT tap 
Orifice spacer, ring type/one V FNPT tap 
Orifice spacer, ring type/two 3/4" FNPT taps P 180" 
Orifice spacer, ring type/two 3/4" FNPT taps P 90" 
Orifice spacer, ring type/one V and one 3/4" FNPT tap P 180" 
Orifice spacer., ring type/one V* and one 3/4" FNPT tap P 90® 
Orifice spacer, ring type/one IV FNPT tap. 
Orifice spacer, ring type/one 3/4" and one IV' FNPT tap P 180® 

35.98 Special Flush/Drain Screen Spacer/one 3/4" and one 1" FNPT tap 
for 4" size line only. 

35.99 Special Flush/Drain Screen Spacer/one IV' and one 2" FNPT tap -
for 4" size line only. 
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CALGON ADSORPTION SYSTEMS 
STANDARD PLANT 
REVISION **1" 4-4-75 

TEMPERATURE INDICATORS 
SPEC. MO. 7209A-CS161 
PAGE 1 of 1 

MANUFACTURER & MODEL: 

TYPE: 

FORM: 

HEAD 
Size: 
Material: 

RANGE: 

DIAL: 
>• 

STEM 
Material: 
Connection: 
Diameter: 
Length: 

THERHOWELL 
Construction: 
Material: 
Equipment Connection: 
Dimensions 
Length under Thread: 
Overall Length: 
Lagging Extension: 

TAGGING,: 

ITEM NUMBER 

TI-131 

TEMPERATURE INDICATORS 

Ashcroft Model AHT, or equal 

Bi-Metal dial thermometer and thermowell without 
lagging extension 

Back connected 

5" diameter 
Type 304 stainless steel case and bezel 

See below 

Laminated plastic with white face and black markings 

Type 304 stainless steel 
1/2" NPT 
1/4 inch 
6 inch ("S") 

Solid bored 
Type 304 stainless steel 
3/4" NPT 

4V' ("U") 
€\" ("L") 
None 

Tag all items with Item No. and Service 

RANGE 

0-200*F 

Disk F - Job X - Page 1 



CAIGON ADSORPTION SYSTEMS 
STANDARD PLANT 
REVISION "2" A-29-77 

PRESSURE INDICATING GAGES 
SPEC. NO. 7209A-CS263 
PAGE 1 of 1 

MODEL: 

GAGE 
Cote: 

Socket: 
Dial: 
Pointer: 
Bourdon Tube: 
Moveoent: 
Accuracy: 
Range: 
Liquid Fill: 

TAGGING: \ ^ 

ITEM NO. 

PI-213 
PI-214 
PI-215 
PI-216 
PI-217 
PI-21B 

MOTE: Replaces Itens 

ALTERNATE SOURCES: 

PRESSURE INDICATING CAGES 

Veksler AA44P-Liquid Fill 

4V' Bizet Btainless steel.t steel, brass, aluninum 
and phenol 
1/2" MPT Bale bottom connection, stainless steel 
White litho with black figure 
Balanced micrometer 
Stainless steel 
Stainless steel and Delrin 
1% of full range 
listed below 
Glycerin (Temp, range of -36*F to ̂ 140*F) 

Tag each assembly with Item Mo. and Service 

SERVICE 

0-15 psig 
0-30 psig 
0-60 psig 
0-100 psig 
0-160 psig 
0-200 psig 

PI-101 Spec. 7209A-CS161 
PI-102 tl II II 

PI-103 II' If II 

PI-104 11 11 II 

PI-105 11 11 If 

PI-106 fl tl II 

PI-107 Spec. 7209A-CS162 
PI-108 M 11 •1 

PI-109 tl tl It 

PI-11'0 tl tl It 

FI-111 It It II 

PI-112 tl n II 

MANUFACTURER 

Ashcroft 
Ametek-U.S. Gauge 
Marshalltown 

MODEL MO. 
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CALGON CAHBON CORFORATIOIT 
STAinARD PLANT 
REV. "1", 9/5/85 

FLCW INDICATOR TOTAiLIZER 
SPECIFICATION NO. 7209A'-CS500 
PAGE 1 OF 1 

ITEM NO. 

NO. REQ'D 

MANUFACTURER 

TYPE 

SENSOR 

RATING 

SCALE RANGE 

INSTALLATION FITTING 

CABLE 

INDICATOR-TOTALIZER 

MOUNTING 

SERVICE 

PftI-600 

Three (3) 

Signet Scientific Company 

paddlewheel, electronic Indicating-Totalizer 

Signet MK-515-Plf Standard Floseneor, for installation 
in an 8" schedule hO steel pipe. 

200 Pslg @ Ambient Temp. 

0-1800 GIM 

Signet Model CSlWOBO, Weldolet for MK515 Sensor, 
Carbon Steel, Schedule 40 Pipe. 

25 lineal ft. standard cable with each Sensor. 

Signet MK575 analog flowmeter, with diam., O-I80O 
GFM indicator dial, with 7-dlgit non-resettable 
counter, and 117Vac/l2Vdc converter. 

NEMA 12 housing for 3 instruments, Ih" x I6" x 6" dp. 
Signet Part No. 500.50.3 

To measure , indicate and totalize flow of water 
containing not more than solids 



CALGON CA'BBON CORFORAHON 
SmNDARD PLANT 
REV. "0", 7'10'85 

PRESSURE CONIROL VALVE 
SPECIFICATION NO. 7209A-CS501 
PAGE 1 of 1 

IlSf NO. 

NO. REQUIRED 

MANUFACIURER 

TTPE 

BODY 

SIZE 

TRIM 

i 
DIAPHRAGM 

SERVICE CONDIHONS 
Fluid 
Fluid Temperature 
Upstream Pressure 
Downstream Pressure 
Flow Rate 
Cv 
Control Range 

PCV-601 

See Bill of Material 

Jordan Valve Dlviaiony 

Self-operated, Sliding Gate Type, Pressure Regulator, 
Jordan Series 600, Downstream Pressure under the 
Diaphragm, Sprew-adjusted Spring fo" Pressure Set Point. 

Bronze, Threaded Ends, 

2" NPT 

Type 303 Stainless Steel Seats, Bronze Pressure Ring, 
303 Stainless Steel Disc Pin and Stem. 

Stainless Steel, 

Water 
Ambient 
k'y Psig Minimum, 130 Psig Maximum. 
20 Psig 
200 Gpm 
50 
6 -30 Psig. 



GALGON CAEBON CORPORATION 
STANDARD PLANT 
REVISION "1", 9/5/85 

FLOW CONTROL VALVE 
SPECIFICATION NO. 7209A-eS503 
PAGE 1 of 1 

ITEM' NO. 

NO. REQ"D 

MANUFACTURER 

TTPE 

SIZE 

FLUID 

DIFFERENTIAL PRESSURE 

VALVE 
Body 
Liner 
Disc 
Stem 
Bearings 

ACTUATOR 

PCV-603 

One (I) 

Crane Co., or equal 

Lug wafer type butterfly valve with electric motor 
actuator, all per AWWA Spec. C-504. 

12" diam., to fit between 12", 22^ F-F flanges. 

Water @ ambient temperature. 

50 psig. max. 

Ductile cast iron, lug type, with threaded bolt holes. 
Buna-N 
iCast iron with ground and polished edge.. 
One piece, full AWWA dia for entire length. 
Reinforced Teflon 

120 Vac, 60 Hz, single phase, reversible electric motor, 
NiEMA U enclosure, with disengageable manual override. 



CALGQR GABBQR COBFOBATIOR 
BTARIABD PLANT 
FEV. "0", 7'10'85 

RUPTURE DISGB 
BPEGIFICAIION NO. 7209A-CS502 
PAGE 1 of 1 

ZIOM NO. 

NO. REQUIRED 

MANUFACIURER 

TIPE 

BERVIGE CONDITIGNS 
Location 
Vessel Design Pressure 
Pluid 
Temperature 
Operating P'*essure 
Back Pressu e ^ 
Bursting P'-esstf^e 
Relieving Capacity 

FBE-602 

Bee Bill of Material 

Carborundum Co.» Zook, Carbone or Frangible Discs 

Impervious Graphite, to Fit between 150fjt ANSI RF or FF 
Companion Flanges Furnished by Others. 

On ASME Pressure Vessel 
150 PSIG 
Well Water 
50-60 deg. F 
50 PBIG, Nomal 
Atmospheric 
150 PSIG ±5% 
Nil, for Thermal Expansion only 

RAMEPLATE In Accordance with ASME Requirements 



SECTION IV 

Subcontractor Vendor List 



WnCHER 
Witcher Construction Company 
General Contractors 

SUBCONTRACTOR/VENDOR LIST 
Calgon Water Treatment Facility 
2935 Jersey, St. Louis Park, MN 55416 
Project Manager: Dennis McEvoy 
Project Superintendent: Marv Bartz 

Job # 8515 

SECTION NO-. 

01000 

02100 

02200 

02240 

02801 

02800 

03200 

03200 

DESCRIPTION 

General Conditions 

Site Clearing 

Earthwork 

Blacktop 

Sod 

Landscaping 

Concrete Reinf. 

Rebar Replace. 
(Labor Only) 

SUBCONTRACTOR/VENDOR TYPE 

Witcher Construction Co. S 

Imperial Developers S 

Imperial Developers S 
9001 Grand Avenue S. 
Blodmington, MN 55420 

Minnesota Roadways S 
229 W. 79th St. 
P. O. Box 279 
Chanhassen, MN 55317 

Glenn Rehbein Excavating Inc. M 
7309 Lake Drive 
Lino Lakes, MN 55038 

Mike Winge Landscaping Inc. S 
13784 Lake Drive 
Forest Lake, MN 55025 

Rebarfab. Inc. M 
720 1st Street S.W. 
P.O. Box 12267 
New Brighton, MN 55112 

Danny's Construction S 
3549 Eagle Creek Rd. 
Shakopee, MN 55379 

CONTACT PHONE 

Dennis McEvoy 544-2727 

Marty 

Dick Wronski 

Mike Winge 

Larry Wilson 

881-6464 

934^0296 

784-0657 

464-5222 

Lyman Spargus 633-3337 

445-4143 

03300 Cast-i-p Concrete Witcher Construction Co. Dennis McEvoy 544-2727 



SUBCONTRACTOR/VENDOR LIST (Job # 8515) 
Calgon Water Treatment Facility 
Page 2 

1 

SECTION NO. 

03420 

04200 

04200 

05500 

06100 

07500 

07600 

07900 

08110 

08360 

DESCRIPTION 

Precast Concrete 

Masonry 
Brick Only 

Unit Masonry 

Misc. Metal 

Rough Carpentry 

Membrane Roofing 

Sheet Metal 

Caulking 

Hollow Metal 
Doors & Frames 

Overhead Door 

SUBCONTRACTOR/VENDOR TYPE 

Spancrete Midwest s 
Box AA, Highway 152 
Osseo, MN 55369 

Midwest Brick & Supply Co. M 
P. O. Box 26528 
St. Louis Park, MN 55426 

Serice Construction 
7109 Cahill Avenue East 
Inver Grove Heights, MN 

Anderson Iron Works Inc. 
5335 N. County Rd. 18 
Minneapolis, MN 55428 

Witcher Construction Co. 

Curran V. Nielsen 
6600 Oxford Street 
Minneapolis, MN 55426 

Curran V. Nielsen 

Carciofini Caulking 
3216 N. Rice St. 
St. Paul, MN 55112 

Gardner Hardware 
515 Washington Ave. N. 
Minneapolis, MN 55401 

Crawford Door Co. 
1641 Oakdale Ave. 
West St. Paul, MN 

55075 

M 

S 

S 

S 

s 

M 

CONTACT PHONE 

Steve Bush 425-5555 

929-0321 

Sanny Anderson 451-9310 

Dick Grover 

Dennis 
Rosenquist 

Ray Alstadt 

559-4533 

544-2727 

925-3222 

925-3222 

Ron Carciofini 483-4618 

333-3393 

Clark Lindstrom 455-1221 

55118 



# 

SUBCONTRACTOR/VENDOR LIST (Job # 8515) 
Calgon Water Treatment Facility 
Page 3 

SECTION WO. DESCRIPTION 

08700 Finish Hardware 

08850 Glass & Glazing 

09330 

09900 

15000 

16000 

16000 

Quarry Tile 

Painting 

Mechanical 

Electrical 

Electrical -
Temp HoolcupSf 
Pole Removal 

SUBCONTRACTOR/VENDOR TYPE 

Gardner Hardware M 

Heat Nizer S 
Bradford & Hwy. 47 
P. O. Box 338 
Isanti, MN 55040 

Twin City Tile & Marble Co. S 
219 E. Island Avenue 
Minneapolis, MN 55401 

Prindle Painting Co. s 
R. R. 1, Box 82 
Loretto, MN 55357 

NewMech Companies s 
1633 Eustis Street 
St. Paul, MN 55108 

Spencer Electric S 
550 S. Willow Drive 
Long Lake, MN 55356 

Parsons Electric s 
917 5th Avenue S. 
Minneapolis, MN 55404 

CONTACT PHONE 

Ray Alstadt 333-3393 

John Wojak 444-9234 

379^2825 

Dennis Prindle 478-9785 

Eddie King/ 642-3532 
Phil O'Brien 

Steve Raster 476-1211 

339-8761 



SECTION V 

Miscellaneous Equipment Manuals 



MISCELLANEOUS EQUIPMENT MANUALS 

LISTING 

1. CRANE DEMUNG. PUMP 

2. WILKINS BACKFLOW PREVENTER 

3. WATTS BACKFLOW. PREVENTER 

4. LCN DOOR CLOSER 

5. • TRANE FURNACE 

6. GOLDLINE CONTROL 

7. SIGNET FLOW METER 

8. WITCHER VENDOR INFORMATION 

9. KEENE LUMINAIRES 

10. CARLISLE ROOF 

11. SURE-LITE EXIT SIGN 

12. DUAL LITE EMERGENCY LITE 





secTion no. i 

INSTALLATION 

and CARE 

of DEMING^ 

END SUCTION 

DOUBLE 

BEARING 

CENTRIFUGAL 

PUMPS 

INSTRUCTIONS 

«r CRANE 
<ni 

VAIVES • PUMM • finiNGS • WATER TREATMENT • • CONTROLS • HUMBINO • HEATING 

DEMING PUMPS 
CRANE CO. • 884 South Broadway, Salem, Ohio 44460 



DEMING 
IMPOtTANT 

Motor driven pumps ore corefully aligned orj sub-base 
before shipment. However, ofter they ore placed upon 
the foundation, and sub-base is bolted down, the align­
ment must be rechecked and in MOST CASES it will be 
found necessory to carefully realign the unit. Quite 
often o noisy pump is due to pump ond motor not being 
properly aligned IN SUCH CASES WE DISCLAIM ALL 
RESPONSIBILITY FOR PROPER WORKING OF THE PUMP. 

Pumps ore normally furnished with stondord stuffing 
box construction as shown on page 5. Flushing type 
stuffing box, shown on page 5, or mechanical shaft 
seol, page 5 and 6, can be furnished in lieu of standard 
stuffing boK. 

The Wtoft soel (pege'S) h usod for handling 
clear liquids at temperatures belaw their boiling point 
or 212' F OS recommended by the seal manufacturer. A 
portion of this liquid is by-possed into the seal chamber 
through the by-pass tube (33) to serve as a lubricant 
and as o coalant. The by pass from the pump discharge 
must be a minimum of 20 pounds pressure above the 
suction pressure of the pump to insure proper operation 
of the seal. 

The double shoft seal (page 6) is used when pump­
ing abrasive or non-lubricating liquids or liquids of 
excessive temperature. If the discharge pressure ever 
exceeds 25 pounds, o sealing liquid at 15 to 20 pounds 
higher than maximum discharge pressure must be cir­
culated through the seol chomber. Clear water under 
such pressure can be used in most applications as o 
seoling liquid for lubrication and cooling. 

If the discharge pressure Is constontly under 25 
pounds and the temperoture is less than the boiling 
point of the liquid being pumped or 212* F, the seal 
chamber can be filled with a quality light weight ball 
bearing grease. A spring-loaded compression type 
grease cup should be installed to maintain pressure in 
the seal chamber. 

A. INSTALLATION 

1. A good rigid foundation must be provided for the 
pump base. 

€ E3 
'T 

WRONG 
Horizontal Misalignment 

WRONG 
Vertical Misalignment 

2. Place pumping unit on foundation with bolts in place 
ond with metal wedges under the sub-base to give o 
space of obout 'i" for grouting. Bring sub-base 
approximately level. 

3. Align the pump and motor shafts at the flexible 
coupling. Hold o straight edge on the top of the 
coupling so that it extends over both halves. Straight 
edge should rest evenly across both rims of the 

coupling halves when the straight edge Is placed on 
the top, sides and the bottom with no light showing 
between the straight edge and the rim of the coup­
ling. Also check verticol alignment af the coupling 
faces with o thickness gouge. Faces must be porollel 
and spaced about '/•" apart when the motor rotor is 
at its extreme position towards the pump. This safe­
guards the pump shaft beirsg crowded endwise by 
the motor shaft end play. By proper adjustment of 
metal shims under pump or motor, both halves of 
the flexible coupling con be brought into alignment. 

Build a dom around sub-base at least 2" high for 
grouting in with thin cement and after cement has 
hofdened, tighten anchor bolts. 
Becheck alignment et drive cowpllrtg. Any mleellgn-
ment now opporent should be corrected by metal 
shims under pump or motor. When properly oligned, 
pump shaft should turn freely by hand. 

A foot volve and strainer must be instolled on the 
lower end of the suction pipe to keep pump com­
pletely filled with liquid when the pump is used 
under suction lift conditions. Connect suction pipe to 
pump cosing. 

When o foot valve is used, it is absolutely necessary 
to instoll a check valve in the discharge line near the 
pump to prevent possible broken cosing due to line 
shock or surge when the pump stops. A gate valve 
should olso be installed in the discharge line. Con­
nect discharge pipe to pump casing. 

It is very important that the suction and discharge 
pipes "line up" naturally with the pump. Do not 
"pull" pipes into position with flange bolts. Support 
pipes independently of the pump to eliminate oil 
strain on the pump cosing. 

Select discharge pipe size so velocity is under 8 feet 
per second. Avoid sharp changes in pipe sizes. 

After pipes have been connected to pump, check 
alignment at drive coupling. Correct any changes 
with metal shims as in section "A". 

Check motor nomeplote for electrical characteristics. 
Be sure they are the same as the rating of the 
electric puwer ovoiloble. Connect power lines to 
motor in occord with wiring diagram on the motor 
and test motor rotation; should turn in the direction 
indicated by arrow cost on pump casing. 

Fill pump (and suction pipe) with woter. Remove 
plug (49) at lop of casing (45) to relieve trapped air 
then replace plug. Close discharge gote valve and 
start pump. When pump is up to speed, slowly open 
the discharge volve to obtain desired capocity and 
pressure. 

B. LUBRICATION 

Pump beorings ore properly filled with grease at the 
factory before shipment. Periods of subsequent lub-
ricotion depend somewhot on local conditions—loads, 
speed, hours of operation, temperature, etc. Periodic 
inspection of beoring lubrication should be mode ond 
additional grease added as needed thru grease fil­
ings '3) on the pump. A No. 2 greose (soft) is recom­
mended for most instollotions. Do not over greose 
OS this causes high bearing temperotures and short­
ens beoring life. 

(2) 



DEMING 
I 1. Motor beorings should also hove periodic ottention 

pnd lubricotion ir> occord with motor monufoclurers 
recommendations. 
Under ordinory conditions o boll bearing will run 
from 10^ to 60' Fahrenheit above surrounding tem­
peratures. Unless beoring temperature runs extreme­
ly hot do not beer me olormed. 

3. On standard-fitted, bronze-fitted and all-bronze con­
struction, the stuffing box is lubricated by liquid be­
ing pumped, thru a by-poss tube. On all-iron con­
struction, the by-poss tube is eliminoted ond o grease 
fitting installed for stuffing box lubrication. A "water 
pump" grease is recommended. 
If the liquid being pumped is obrosive, o fresh water 
supply should be connected to the stuffing box in-
steod of the greose fitting (30) or tubing (33).. 

4. Single seals rsormolly do not require grease lubrico­
tion OS they are lubricated and cooled by the liquid 
returned to the seal chomber thru the by-pass tube 

5. Double seals should be cooled and lubricated by a 
seeling liquid under pressure, such as clear water. 
If the pressure at the inner face of the seal is con­
stantly under 25 PSI ond the liquid temperature is 
under the boiling point, or 212 F, a spring loaded 
compression type grease cup, filled with Stondord 
Artie No. "O" grease or equal, moy be used if suit­
able sealing liquid is not ovoiloble. 

GENERAL MAINTENANCE AND REPAIRS 

C. PROPER ADJUSTMENT OF IMPELLER 

Loosen odjusting nut clip (10) by unscrewing cop 
screw (11) then turn bearing adjusting nut (8) 
counter-clockwise to allow the impeller (47) to just 
touch the suction heod face (46). It may be necessory 
to bump the shaft (15) on coupling end to moke sure 
the bearing (20) is against the bearing adjusting nut 
(8). Then back off the impeller slightly by tightening 
the bearing adjusting nut in o clockwise direction. 
Rotote the shaft by hand to moke certoin that the 
impeller does not rub against the suction heod face. 
Lock the bearing adjusting nut in ploce with the 
bearing odjusting nut clip (10) and cop screw (1 1). 

One of the outstonding features of this pump is the 
impeller axial odjustment for wear or copocity. Less 
water, head, or horsepower, may be achieved by 
turning the bearing adjusting nut (8) in a clockwise 
direction. This moves the impeller owoy from the 
suction head foce. If maximum head or copocity ore 
required, move the impeller as close as possible to 
the suction heod foce without allowing it to rub. 
An extremely accurate adjustment moy be mode by 
odjusting the impeller while in operation and check­
ing the motor with a wotf-meter. After final odjust­
ment of impeller is mode, lock the beoring odjusting 
nut in place with odjusting nut clip and tighten cap 
screw. This odjustment should not be changed until 
the impeller foce is worn enough to worront re­
adjustment. 

D. PROPER ADJUSTMENT OF STUFFING BOX 

The liquid being pumped should constontly, yet 
slowly, drip from the stuffing box glond (26) when 
the pump is running. This slow drip keeps the shaft 
from becoming scored. NEVER tighten the gland so 
OS to entirely stop leokoge through stuffing box. It 

increases the power and wears the shoft in a short 
time. 

2. The stuffing box gland (26) con be token oport. This 
focilitotes repacking the stuffing box. Access to the 
pocking (24) is obtoined by removing the nuts from 
bolts (27) which fasten the stuffing box gland to the 
stuffing box heod. Cleon out the drip holes in the 
glond occosionolly as they may become clogged, 
especiolly with new pocking. The drip hole ollows 
the sealing liquid to drip thru the glond, instead of 
passing between the glond and the shaft. 

3. Standard pumps are equipped with a circulation 
tube (33) from discharge to the stuffing box lantern 
ring so thol the'pump will not suck air in along the 
shoft when the pump^is operating on a suction lift. 
If the punr\p is to operate with positive suction head, 
disconnect this tube, plug the holes concerned and 
run the pump with the stuffing box gland as loose 
as possible to ovoide excessive shaft wear through 
the stuffing box.*' 

E. GENERAL REPAIRS 

Whenever it is necessary to dismantle the pump for 
repairs, it should be removed from the sub-base Dis­
connect the suction and discharge pipes and remove the 
four cop screws holding pump to sub-base Drain pump 
by removing drain plug (49) in the bottom of the pump 
cosing (45). 

CLEAN AND INSPECT ALL PARTS 

Extreme care should be exercised in keeping the ports 
clean. Special precautions should be token to keep 
boll bearings dirt-free while in or out of the pump. The 
dirt will domoge the boll bearings, thus shortening the 
trouble-free service life of the pump 

Any port which is execssively worn or deteriorated 
should be replaced with new parts from foctory. 

When ordering repairs refer to the illustrotions for 
part names and the pump name plate (37) on which is 
stamped the figure number, size and serial number. 
Without this information we cannot identify the pump 
and parts in question. 

F. FOR INSPECTION AND REPAIR OF LIQUID END 
9 

1. Remove suction heod 
cop screws (39), then 
set o block of wood 
ogainst the finished 
flange or bock of the 
suction head (46) 
ond top block lightly 
with o hammer to 
loosen suction heod 
Remove suction head 
from pump ond 
ploce suction head 
gasket (48) in a buck­
et of water to keep 
it soft and pliable. 

2. Bend and remove cotter pin (64) in costelloted nut 
(16). 

3. Unscrew the castellated nut (16) by turning counter­
clockwise while holding shaft with o wrench ot drive 
coupling. Then slide the impeller washer (19) off the 
shaift. 

4. To remove the impeller (47) from the shaft, make 3 
speciol cop screws as follows. Fig. 4001 - H" x 16 



NC with thread cut long; Fig. 4011 and 4021 -
M" x 13 N.C. with thread cut 2" long, ond Fig. 4031 -
«" X 10 N.C. with thread cut 2\i" lang. Screw these 
cap screws into the three tapped holes in the im­
peller shroud. The cap screws will tighten against 
the stuflFing box head (23), thus forcing the impeller 
from the shaft, lift the impeller kay (18) from its 
teat in the shaft. 

5. To remove the pump casing (45). first disconnect by­
pass tube (33) from the cosing then remove casing 
cop screws (2), cosing and stuffing box gasket (29) 
will lift off the support head (1). Place gasket in 
water. 

6. The stuffing box head can be removed after loasen-
Ittg gbnd bolts ortd nuta (17-18). 

0. To INSPEa 01 REPLACE RAIL BEARINGS OR SHAFT 

1. Dismantle liquid end of pump as described in Section 
F then loosen set screws in pump half of drive coup­
ling end remove coupling from pump shaft Also 
remove key (17) from shaft. 

2. Unscrew bearing cover cop screws (6) and remove 
bearing cover (4), gasket (5) and bearing adjusting 
spring (7). Ploce gasket in water. Pull the pump 
shoft (15) out thru the coupling end of the support 
head (1). Slinger (14) will drop into support heod 
drip basin Be careful not to lose it. 

3 By inspection, determine whether it is necessary to 
reploce the boll beorings (20) ond (21) If so, press 
on inner race of the shielded side of the bearing 
and not agomst the outer roce of the bearing or 
the shaft shoulder. Bearing collars (22) will press off 
with the bearing. 

H. REASSEMBLING OF SHAFT AND BEARINGS 

1. To replace bearings, slide bearing (21) over the 
coupling end of the shaft (shielded side first) until 
the inner race is tight against the shaft shoulder. 
Press locking collar (22) into position against the 
bearings. Then slide bearing (20) onto the tapered 
end of the shaft, shielded side first, until the inner 
race is tight against shaft collqr. Replace locking 
collar (22). Apply fresh grease, of the proper grade, 
between the races of each bearing. Also fill beoring 
housings in the support head about 14 full of grease. 
Never use any of the old grease. * 

2. Inspect felt ring (9) in the bearing cover (4) and in 
the bearing adjusting nut (8) To, replace felt rings 
remove clamping rings (13) and insert new felt rings. 
Press clomping rings into position. 

3. insert shaft (15) into support head, from the coupling 
and, tapered end first. When shaft starts thru bear­
ing adjusting nut (8), place slinger (14) over the end 
of the shoft. Push shaft thru support head until 
bearing is tight against the beoring adjusting nut. 
Ploce bearing adjusting spring (7) over coupling' end 
of shaft and ploce beorirfgs cover gasket (5) on 
bearing cover. Slide bearing cover over end of shaft 
ond push against' end of support head compressing 
bearing adjusting spring sufficiently to reploce bear­
ing' cover cap screws (6). Tighten cop screws secure­
ly. Place shoft key (17) in key way on end of pump 
shaft and press pump half of drive coupling onto 
shaft. Tighten set screws. 

f. REASSEMBLY OF UQUID BND 

1-. If stuffing box head (23) was removed; place stuffing 
box head over shaft in manner shown with slots 
for .bolts and nuts on the horiiontol centerline when 
the holes in the flange of the stuffing box head are 
In line with those of the support head (T). 

2. Insert casing cap screws (2) thru' holes in support 
head and stuffing box heod and position, stuffing 
box gasket (29) on the stuffing box head. Place 
casing (45) on the support head with discharge in 
the desired position. Tighten casing, cap .screws 
securely. Connect by-pass tubing (33). to casing. 

3. Seat impeller key (18) In shaft key way and place 
Impeller (47) on shaft with kaywey over bn^ller 
key. Place a wooden block ever impeller vanes and 
tap on wood' to sect impeller on. the shaft taper. 
Replace impeller .washer (<V9) on the shoft and then 
the castellated nut (16). Tighten nut securely. DO 
NOT USE lAAPEEUER NUT TO DRAW IMPELLER ONTO 
SHAFT. NUT IS A LOCKING DEVICE ONLY. 

3.5 Reploce cotter pin (64) in castellated nut 
4. Position suction heod gasket (48) on suction head (46) 

and replace suction heod on. the casing Fasten in 
place with suction head cap screws (39). 

5. Replace gland bolts and nuts (27-28) ond tighten 
"finger tight." Check impeller adjustment per Sec­
tion C and replace bearing adjusting nut clip (10) 
and screw (11:). See Section D for proper stuffing box 
adjustment. 

t 

J. REPACKING STANDARD HUFFING BOX 

1. Remove stuffing box bolts and nuts (27-28) olso glond 
bolts and nuts and remove gland from shaft With a 
packing puller, remove the old packing (24) and lan­
tern ring (25) from the stuffing box head (23). ' 

2. Moke sure that the correct packing is used for liquid 
being pumped. 

3. Cut five rings of pocking so that when wrapped 
around the shaft, the ends do not quite touch. 

4. Tamp first ring into stuffing box, then turn shaft over 
by hand. 

5. Stogger the next pocking ring joint so that the joints 
will be 180° apart. Seat ring evenly and tamp into 
place. Turn shaft ogoin by hand. 

6. Place lantern ring (25) in next. 
7. Position and seat the next three rings of pocking 

separately, staggering the joints 180° opart. Tamp 
into place. 

8. Replace stuffing box gland, (26) fastening the two 
halves together with gland bolts and nuts Reploce 
and' tighten stuffing box bolts and nuts (27-28), then 
loosen nuts until shaft con be turned freely by hand. 
See Section D for proper adjustment. 

K. REPACKING FLUSHING TYPE STUFFING BOX 

The flushing type stuffing box construction is ideol for 
shaft cooling or high vacuum sealing. For abrasive or 
corrosive liquids, a pressurized clear water connection 
to the stuffing box is recommended. A drom hole is 
provided for piping flushing liquid to drain. 
1. Repocking procedure is some as above except that 

only four rings of pocking (24) ore required and the 
standard lantern ring is replaced by the stuffing box 
bushing (25). 
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Fig. 4001'4011'4021''4031 End Suction Centrifugal Pump 

NO. 
1. 
2. 
3 
4. 
3 
6 
7 
0. 
9 

10 

MKT 
Support Htod 
Cop Screws (Cosing) 
Crooie fittings 
Sooring Cover 
Cosket (Seoring Cover) 
Cop Screws fSeoring Cover) 
Bearing Adjusting Spring 
ficortrsg Adjusting Nut 
Felt Rir>g 
Adjusting Nut Clip 

PART NO 
Cop Screws (Adjusting Nut Clip) 21. 
Lock Washer (Adjusting Nut Clip) 22. 
Clomping Ring 23. 
Slinger 24. 
Shaft 25. 
Costelloted Nut 26. 
Shoft Key, Squore 27. 
Impeller Key, Woodruff 28. 
Impeller Washer 29. 
Boll Bearing (Stuffing Box fnd) 30. 

ffART 
Boll Bearing (Coupling End) 
Beoring Collar 
Stuffing Box Head 
Stuffing Box Pocking 
Lantern Ring 
Stuffing Box Gland 
Belts 
Nuts (Glond> 
Coskei (Stuffing Box Head) 
Greose Fining (All Iron) 

FLUSHING TYPE STUFFING BOX 
33 34 35 

f'-mupT gr MSS img 
r/tom oiscMA' 

M. Slinger 
23. Slulfing Box Heed 
34. Stuffing Box Pocking 
35. Stuffing Box Buthing 
36. Stuffing Box Gland 
37. Bolti (Gland) 
38. Null (Gland) 

L. TO REPLACE SINGLE MECHANICAL SEAL 

^^NOTE: SeaU or* available a» a complete a»»embly only. 

1. Speciot precautioni must be observed when handling 
o mechanical seal. Do not drop the teal face cor-

NO. PART 
33 Pip. Piug , 
33 34 35 

Tubing A Connector 
Cop 'cfowi (Suction Hood 
Coiing 
Suction Htod 
Itnpolltr 
Goiktt Suction Htod 
Pipt Plugs (liquid End 
Sool Htod 
Sooi Coiktt 
Fiooting Soot 
Sool Fact Carbon 
Rttointr 
Spring 
Btllowi 
Spring Holdtr I 
Spoctr 
Cetttr Pin 

39 
45 
45. 
47 
48 
49 
52. 
B 
C 
D 
£ 
F. 
C 
H 
61 
64 

bont, or floating teats, nor scratch the lopped facet 
of these parts. 

2. To remove the seol ossembly, dismontle the liquid 
end of the pump os described In Section F. After 
removing the cosing, the seol heod assembly may be 
removed from the support heod. Press the seat gas­
ket (B) and floating seat (C) from the seal head(^2). 



UtMlNG 
3. To install n«w MOI ais«mbly, oil the outer surface 

of the seat gasket (B) and press seat gasket and 
floating seat assembly (B and C) into the seal head 
cavity. DO NOT SCRATCH FACE OF FLOATING SEAT. 
Wipe seat with clean light oil. 

4. Apply o thin coating of clean light oil (not grease) to 
the shaft and reposition seal head (52) on the support 
head. Also opply a thin coating of light oil to the 
inside of the seal bellows, wipe face of seal face 
corbon (D) with light oil, then slide the seal face 
carbon, bellows (G), retainer (E), spring (F), spring 
holder (H) ond spacer(61)onto the shaft 
NOTEi It tney be necessary to wee o piece of tubing, 
slightly larger than the shaft, to push the fellows 
ond retainer onto the shofl. Apply pressure only on 
the "toil section" of the bellows ond retainer. 

5. Insert cosing cop screws (2) through holes in sup­
port head and seol head and position gasket (29) on 
seal head. Complete assembly of liquid end os des­
cribed in Section I. 

M. TO REPLACE DOUBLE MECHANICAL SEAL 

NOTE; Seals are availoble os a complete assembly only. 

1. Special precautions must be observed when handling 
o mechanical seal. Do not drop the seal foce corbons 
or floating seats nor scratch the lapped faces for 
these pieces. 

52 SMI Haod 
to Oothd (S*at Clondj 
C. SMI Ctond 
0. S*oi Ca>k*l 

E. Flealing Scot 
f. S*ol Foe* Carbon 
C Sclainar 
H. Spring 
J. UUow, 

screw gland bolts and nuts (27-28). Remove seal head 
casting (52) from the support head, exposing the seal 
ossembly. Grasp the seal firmly by hand and twisf,' 
it on the shaft to break the seal between the bellows 
ond the shaft. The seal can now be pulled from the 
shaft. Also remove the seal gland (56) from the shaft. 
Place gland gasket (60) in water. Press seat gaskets 
(D) and floating seat (E) from the seal glind(56)and 
seal head(52). ^ 

Sfmm lototo «Mr'«TM» 
rrnr mtat ew - nu to 

tprt Mil ernow mat 

r 
o 

2. To remove the seal assembly, dismantle the liquid 
end of tbe pump of described in Section F, then un-

rtc J 

3. To install new seal assembly, oil the outer surface of 
seat gasket (D) and press seat gosket ar d floating 
seot assembly (D and E) into the seal glcnd cavity. 
Also apply oil to the outer surface of seot (osket and 
press seat gasket and floating seat assembly into the 
cavity in the base of the seal head (52). DO NOT 
SCRATCH FACE OF FLOATING SEATS. 

4. Apply o thin coating of light oil (not greoie) to the 
shaft and inside of bellows then slide the seol gland 
assembly (56) onto the shaft, followed by the gland 
gasket (60), then the seal face carbon(F), with retainer 
(G) and bellows (J). (It may be necessary to use a 
piece of tubing, slightly larger than the shaft, to 
push the bellows and retainer onto the shall. Apply 
pressure only on the "toil section" of the bellows 
and retainer.) Next, place the spring (H) over the 
first section of the seal already on the shcift; then, 
slide the second bellows, retainer and seal face' 
carbon onto the shaft. 

5. Carefully wipe the lopped faces of the twc floormg 
seats (E) and the seal foce carbons (F) to remove any 
foreign matter from the surface ond oil all four faces. 
Next, place the seal head (52) over the shjoft with 
slots for bolts and nuts (27-28) on the horizontal center-
line when the holes in the flange of the seal head 
ore in line with those of the support head. Insert 
casing cop screws (2) through holes in the support 
head and seal head ond position gosket (29) on seal 
head. Complete assembly of liquid end as described 
in Section I. 
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LOCATING TROUILE 

. No Wat«r Delivered. 
Q. Pump not grimed. 
b. Speed loo low (check with revolution counter). 
c. Discharge heod too high. 
d. Suction lift too high, over 15 feet (check with 

vacuum gouge.) 
e. Impeller completely plugged. * 
(. Wrong direction of rotation. 

No! Enough Water Delivered. 
a. Air leok^ in suction pipe or stuffing box. 
b. Speed leo low (check with revolution counter). 
C. Dischorge head higher than onlicipated. 
d. Suctian lift too high, over 15 feet (check with 

vacuum gauge). 
c. Impeller pariiolly plugged 
f. Not enough suction head for hot water. 
g. Mechanical defects. 

1. Impeller worn or damaged. 
2. Casing worn. 

h. Foot Valve too small. 
i. Foot Valve not immersed deep enough. 

Not Enough Presturo. 
o. Speed too low. 
b. Air in water. 
c. Mechonicol defects. 
d. Impeller diameter loo small 

Pump Works for o Whilo and thon OuiH. 

o. leaky suction line. 
b. Suction plugged. 
c. Suction lift too high, over 15 feet (check with 

vcKuum gouge). 
d. Air or gas in liquid. 

Pump Takes Too Much Power. 

a. Speed too high. 
b. Head lower thon rating, pumps too much water. 
c. Liquid either viscous or heavier thon water or 

both. 
d. Mechanical defects. 

1. Shaft bent. 
2. Impeller binds in casing. 
3. Stuffing box packing too tightly adjusted. 

# 
CRANE 
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LIMITED WARRANTY 

APPLICABLE ONLY TO CONSUMER SALES 

4 I 
9 

% 

Crane Co., Deming Division gives a limited one-year warranty on the machinery of Its own manufacture 
sold herewith. Crane Co., Deming Division warrants to any buyer or consumer that the machinery shall be 
free of defects in materia! and workmanship during normal use aruJ service for a period of one year from 
the date of shipment. 

Under this limited warranty. Crane Co., Deming Division shall, within 45 days fjom the date of notifi­
cation, (1) repair the product at the factory or the nearest point of repair OR, 12) replace the product or 
wry parts proven defective in material or workmanship OR, (3) refund the purchase price. The choice of 
8U^ remedies shall be at the sole discretion of Crane Co., Deming Division. 

This written warranty is the only warranty made by Crane Co., Deming Division. IMPLIED WARRAN­
TIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, IF ANY, ARE LIMITED 
TO THE SAME TERM AS THIS WRITTEN WARRANTY. SOME STATES DO NOT ALLOW 
LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS, SO THE ABOVE LIMITATION 
MAY NOT APPLY TO YOU. 

HOWEVER, SOLELY WITH RESPECT TO A BUYER WHO IS NOT A CONSUMER, THE FOREGOING 
WARRANTY IS IN LIEU OF ANY AND ALL IMPLIED WARRANTIES, INCLUDING WITHOUT LIMIT­
ATION, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR ANY PARTICULAR 
PURPOSE AND IN LIEU OF ALL OTHER WARRANTIES EXPRESS OR IMPLIED, AND NO OTHER 
WARRANTY IS MADE OR AUTHORIZED TO BE MADE. 

The buyer or consumer must promptly and within the applicable limited warranty period notify the 
installing dealer or contractor in writing of any defect in the machinery and shall permit Crane Co., Deming 
Division to inspect the product so that it may determine its obligations under the warranty. The buyer or 
consumer must pay all labor costs, freight charges to the factory or the nearest point of repair, if any, and 
any charges for the installation of replacement parts, incurred by the Dealer, Contractor or this Company. 
Upon settlement of its obligations, if any, under this warranty. Crane Co., Deming Division, at its option, 
shall be entitled to the retum of the defective product or pan (s) (transponation prepaid). 

This limited warranty does not cover unsatisfactory performance or failure due to misuse or abuse of 
the product, nor will Crane Co., Deming Division be responsible for unsatisfactory performance or failure 
due to improper installation, adjustment or repair of the product The specifications for the machinery are 
descriptive and are not vt/arranties. 

This limited warranty does not cover equipment and accessories manufactured by third parties. • 
CRANE CO., DEMING DIVISION IS NOT RESPONSIBLE FOR CONSEQUENTIAL, SPECIAL, CON­

TINGENT, INCIDENTAL OR ANY OTHER DAMAGES WHATSOEVER IN CONNECTION WITH RE­
PLACEMENT, REPAIR OR REFUND AS SET FORTH ABOVE. SOME STATES DO NOT ALLOW THE 
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEpUENTIAL DAMAGES, SO THE ABOVE 
LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU. 

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE OTHER 
RIGHTS WHICH MAY VARY FROM STATE TO STATE. 

CRANE CO., DEMING DIVISION 
884 South Broadway 

Salem, Ohio 44460 

Fonn 167 - JANUARY 2, 1977 Frintwl In U.SA. 
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] WARRANTY 

. 
APPLICABLE WHEN THE MACHINERY IS SOLD AND INSTALLED ON 

A COMMERCIAL OR INDUSTRIAL APPLICATION, AND NOT AS A 
CONSUMER PRODUCT. 

INDUSTRIAL PUMPS 
CRANE CO., DEMING DIVISION 

SALEM, OHIO, 44460 

The following warranty, which is not a consumer warranty, is made In lieu of any and all implied or express 
warranties including, without limitation, implied warranties of merchantability and fitness for a particular 
purpose and no other warranty is made or authorized to be made. 

Service under this warranty is the responsibility of the installing dealer or contractor. In the event rervice 
is required, the Buyer should request such service directly from the installing dealer or contractor. If for 
any reason the installing dealer or contractor is unknown or cannot be located, the Buyer should write 
Crane., Deming Division for the name and address of the nearest dealer or contractor. 

If within one (1) year following date of delivery, any material supplied by Crane Co. hereunder proves 
defective or fails to meet the agreed specifications. Buyer shall not return it unless requested to do so but 
shall immediately notify the installing dealer or contractor, stating full particulars in support of his claim 
and if faulty workmanship or material is involved, or if material fails to meet the agreed specifications. 
Crane Co. will adjust the matter fairly and promptly. Under no circumstances shall Crane Co. be obligated 
to allow claims for subsequent or consequential damages or for any labor expense incurred by reason of 
the use or sale of any material which is defective or fails to meet the agreed specifications. The sole mea- i 
lure of damages shall be the price received therefore by Crane Co. , 

) 

Form 168-JANUARY 2, 1977 - .. Printwj ir« U.S.A. 



CURVE P4GE 10 
OCTOBER 1960 
SUPERSEDES AUGUST 1919 

SECTION 14 
END SUCTION CENTRIFUGAL PUMPS 

SEMI-OPEN IMPELLER - BULLETIN 4011 

' CRANE-DEMING PUMPS 
CRANE CO. 

SALEM. OHIO, U.S.A. 

•UCTION C" 
IMPELLER 92639 

DISCHARSE 6 
CASING 9168 

1750 R.P.M. 
FIGURE 4021 
SIZE 6M n V c 
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Reduced Pressure Principle' 
Backflow Preventer 

m 

\v 

Basic 
Installation 
Instructions 

Qafore inflallmg the Model 676 
Reduced Precsure'Principle Backflow 
Ptevanter, (luih tita 'water 
thoroughly to ^pove all debris, 
chips, and oiher*nreign^ natter 

2 Install the backflow p^vantar in a 
fwruontal position, with the cast 
arrow onitha aide of the device point-
ingjn the direction of watar-flow 

3 Provide adequate tpaca aropnd the 
backflow preventer so that the test 
cocks will be accessible for twng. 
servicing and'repair C 

4 Provide a suitable drain arrangement 
to drain .off spillage from the relief 
valve An air gap ol at least two,times 
the pipe diameter must be provided 
lietwecn the relief valve and the dram 
piping (Figure 2) 

6 Do not pipe the relief vahre solidly to 
a floor dfam. sewer, or aump 

6 Install the backflow preventer at 
least 12 inches above the ground'or 
surrounding Hood level (Figure 1) 

7 Always consuH local codes for in­
stallation methods, approvals, and 
guidance 

Outdoor 
Installation 
The Model 575 Reduced Pressure 
Principle Backflow Preventer may be 
Inatalled outdoors in areas where 
freezing, conditions do not occur Allithe 
basicinstallation instructions apply Htlia 
device IS to be installed in a.pit or vault, 
observe Ike following additional 
pracautiona 

1 Make sura that the pit or vault has 
ample drainage to (eep it.drv 

2 If there is any possibility of freezing, 
protect the backflow prevamar by 
providing adequate heating or 
insulation 

3 Allow enough space in the.pit or vault 
for testing and.rapair of the backflow 

4 Make aure that the installed beckflow 
preventer will never be submerged 
in water 

ADEOUATE? 
DRAIN . •• 

1 f 
Rguro r.-<^bovo ground OuldooMna&llation 

ngurt 2.^ Typical InsfallaUon In Building 
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• 'i"'. 

hv: 

Indoor 
Ins'Aillation 
In^ mtiallation it pralerrad m MM 

. 4hBiareaub|acitolreeiingoondrtiont Alt 
iht batie iniiallation Inttruciiontapplyto 

.* tuch IniiailMiont . 

Parallel 
Installation 

f *. Whara dninwrrupiad terviee from a 
> aingia jnaiar .Mnnecilon must ba 
. 'maintainpd, two or mora Modal B75 

Raducad P/atipra Principle Bpdiflow 
' Pravantars may ta connaciad in parallel 
r(Pigura ^ rtrallel inatallation pdfmits 
lotting of backflow pravaniart 
indwiduallv without interrupting tarvica 
Whan two backflow pravantart are utad 
in parallal. the trial capacity of the 
davicas mutt equal or excaad the capacity 
of the mam line All the bMic inatallation 
instructions apply to a pa/#al 
initallation In addition, make sure that 
adequate space it provided between the 
parijllal devicea lor tasting and repair 
Tor parallel installation of 3" or larger 
Modal 57B Raducad ProHura Principle 

/' Backflow Pravantari refer to Modal 676 
M-6. M-a or M-10 manifold brochurM 

IntraW fhe Madb/ 575 Radkiead Pkaaaura 
Prmeipit Bacttlow Brm*ntm wbara 
ap/Z/oga from ttm r«5i^aMa mitt MI 
pause dbmage. probhnu. or ba a 
xu/sanM AAvays ^hmatt a fkinnaf 
arrangamenr wilh piping lo drpin affpny 
$pitt»g» Do' nor comtact any wpntg ' 
dirscf 17 to tho rsba/ vaAra 

Placing the 
Device in 
Service 
After installation' has bean cpmpleiad. 

• place the Modal 676 Rathicad PrMSura 
Backflow Preventer in service M follows 

1. Stan with both gate valves closed 
fclowly open the pilot gate valve until 
the backflow pravantar is eomplately 
prMSuriiad , 

f A eontinual discharge from the 
raliaPvalve may occur until aN. valve 
aurfacas have properly saateir If 
a continual discharge from the relief 
valM' ts noted, dose the iniA gate 
vhlvMnd let the backflow preventer 
stand until the discharge stops Then, 
prmsuriie the device gs instructed 
in St^ 1-

3 If the discharge from the relief valve /• 

•• 
dtaas-^ stop in Slap 2. 

'•' the mlat chark valve and check for 
' tfaliiis Ftusli -.lie backflow pteveme-

ttwroughly Insia'l She inlel check 
valve and pressurise the ftackflow 
preventer as mstructed in Step I 

4 ARer the ba=kf.->A preventer hps been 
• prMSuriieo ven. all trapped eir from 

both cfieok valves end the relief valve 
1 bv> opening the four vent screws 

figure 4> W' liquid appears at all of 
thavants c iha lour vent screws 
Do not remove the vent screws to 

6 SiiMvIv open the tfescharge gate 
valve The f .del 676 Reduced 
PrMSure Principle Bacfcfkiw Waventer 
Is now in Nnnee 

6 If "spitting- from ttie re'-e' vs've 
isiKMed Chen the system lor ces^ure 

• fluctuations and water hammer con­
ditions Install suitable water preMura 
reducing valves or water hammer 
sfwck arresiors as needed 

7 ARer the backflow preventer fws 
been prope-U installed, test the device 
(see insuuciions for detailed seal 
procedu" -e device fails the test 
remove t- and second ctteck 
valves and thoroughly flush the device 
I! thi; rehef valve fails to operate 
properly -• the sens np ' -• 'or 
dogging see me - -
Instructibn. ^an the luor-? s ? 
of all debi^ --wid place the unit bart 
inse'Vici: ^ 

--r ...^46% .. 
' -'a! 

-. I' • 

VENT 
SCREW 

'.ENT 
SCREW 

Figiire 3. JTypicat Parallel Installation Figure 4. Venting Check Relief Valves 

/v-: SINCE 1904 

-f -
»- -V . •?. 

.i' 

V/ILKIt^S REGULATOR 
A Division of Zurn Industries, inc. J 

1747 Commerce Way 
Paso Robles, OA 93446 

• 805-238-7100 
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REGULATOR 

THE 
NAME 
THAT 
PROTECTS 
YOUR 
NAME 

5-, 

"^5SH,- . 

SIZES T to 10 rf 
Series 909 
REDUCED PRESSURE 
PRINCIPLE 
BACKFLDW PREVENTERS 

POSITIVE 

•i • 
-f 

"•4 

NO.909S 

Patmt Numbtr 4^1,762 

CROSS CONNECTION CONTROL 

mnvicE^ 

For Field Testing Procedure request Bulletin S-FT-TK-9A. 

WATTS REGULATOR CGMPAIMY • LAWRENCE. MASS., U.S.A 01842 
TORONTO, CANADA ' SOE6TOUINEN, THE NETHERLANDS 

MmfjcfHAn of tfko laigttt and moa eomplm Una at plumbing and heating tafatf vaiMt and eontraia ' • ' 
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Servicing First and Second Check Valves 
FinsT • fe 
CHECK VALVE -

OUT 

RELIEF VALVE 
COVER 

SECOND 
CHECK VALVE 

1. Remove the four screws holding the first check 
veive cover. Figure 2. 

2. Lift off the first check velve cover. The check 
veive inside will come out with the cover and is 
attached with a bayonet type locking arrange­
ment. Figures. 

3. Holding the check valve module in both hands, 
rotate the assembly turn. This will disengage 
the disc assembly, spring and seat cover into 
individual components. Figure 4. 

^1. The disc assembly may be cleaned and reassem­
bled, or depending upon its condition, it may be 
discarded and replaced with a new assembly 
from the service kit. "0" rings diould be cleaned 
or replaced as necessary and lightly greased with 
the FDA approved silicon grease which is also 
fumished with the service kit. 

6. Reassemble the check valve module In the 
reverse order. Service is identical for both the 
first and second check valves. 

Figure 4 

Note: The springs and covers of the first and 
second check valves are not interchangeable. 

2" Replacement Parts 
CHECK VALVES 

SECOND CHECK 

RELIEF VALVE ASSEMBLY 

tTRING* 

AOArTER 

SIZE VALVE NO. REPAIR KIT NO. 
*"-1" 900 909-C-RK 

909 909-F-RK 
Standard Repair Kit Includes 
all IteiiM marfcadf 

PRESSURE PLATE NUr 

PRESSURE PLATE 
DIAPHRAGM* • 

DISC ASSEMBLY* 
WASHER 

RING* 

PIS1W 
-0" RING* 
•t)" RING* 
PISTON GUIDE 

WASHER 



Servicing the He lief Va/m :tf-

FiguraB 

1. Remove the four bolts that hold the relief valve 
cover in place. Figures. 

2. Remove the cover. The stainiess staei adapter, 
with "O" rings attached, will be free to be removed 
simultaneous with the removal of the cover. 
Figure 6. Pull out the relief valve assembly. Fig­
ure 6. Note: the spring tension in the relief valve 
assembly is contained in the design of the relief 
valve; therefore, the relief valve can be removed 
in a one-piece spool-type assembly. Figure 7. 

3. The relief valve seat and disc may be cleaned 
without disassembly of the relief vaive assembly. 
If it is determined that the relief vaive diaphragm 
and or disc should be replaced, the relief valve 
module can be readily disassembled without the 
use of special tools. 

4. To disassemble the relief valve module, (Figure 7) 
hold the center hexagonal stem with an open end 
or an adjustable wrench (Figure 8). While simul­
taneously turning the hex head on the end of the 
relief valve assembly. The relief vaive spring will 
unload during disassembly. Repeat procedure 
turning hex nut on the diaphragm end. Figure 9 
shows complete disassembly of module. 

5.The relief valve diaphragm and or relief valve disc 
may be replaced with new parts from the service 
kit. Reassembly of the relief valve may be accom­
plished in the reverse order. "O" rings should be 
replaced as necessary and lightly greased with FDA 
approved silicon grease which is furnished with ̂ e 
SBTvicB kit 
CAUTION: When reassembling the relief valve, 
care should be taken to insure that, when bolting 
the relief valve into place, the relief valve module 
and stainiess steel adapter are In position. Manual­
ly close cover to body. Slight spring tension resis­
tance will be encountered. Cover should be pressed 
against body to make sure the shaft is inserted 
straight, if cover will not press against body, 
assembly Is crooked and tightening bolts will 
bend diaft. Do not foroa tha covar into place 
as damage may result from misalignment 

•W'&-
Flgune 

Figun 7 

Figures 

.sr.! ' - •> 4; 

^ -f- A-', • 

Figure Q 



Servicing first and Second Checks 

1. Remove fwich cover bolts. NOTE: The 909 is 
designed so thet when the bolts are backed off 

all the spring load is released from the cover 
and retained by the check module. CAUTION: 
Be sure to verify this before removing all the bolts. 

2. Lift check valve module straight out taking care 
not to hit and damage seat ring. 

3. The seat ring may be removed and replaced by 
pulling out the two wire retainers. The wire 
retainers are 10" long. One Is drawn out clock­
wise and the other is drawn out counter clockwise. 

4. With the retainer wires removed, the seat ring 
can be lifted straight up and removed. 

5. CAUTION: The check valve spring Is In compres­
sion. The spring load Is captured by the two 
spring retainers and the stem. The spring retainers 
are not to be removed for servicing. If there is 
a need to replace the spring, spring retainer or 
stBn\ an assembled module must be obtained 
from the factory. 

6. To replace the disc, simply remove the Allen 
head socket screws. Lift off the disc retaining 
plate and the disc. Reverse this procedure to 
install the new disc. 

7. If the disc holder has been damaged by freezing 
or severe water hammer, it can be replaced in the 
field. Remove the retaining ring and slide the disc 
holder off the stem. Remove the "0" ring from 
the stem and replace with a new one. Apply grease 
to the "O" ring and slfde the new disc holder 
into place. Re-install the retaining ring. NOTE: 
the disc holder should not be removed when servi­
cing only the disc. 

"i" 

't- ' 
f,' --

* " "5- v.* 

First and Saoond Chsokt 
are not Intarchangaabit. 

Wire Retainer 

"0"Rlng(C» 

CHECK MODULE ASSEMBLY 

Spring Retainar 

,Aiian Straws 
. 'I.. . '• 

Rataining Rii 

"'1. • ' ^ ^ ^ ^ - i •" 



Servicing the Reiief Vaive 
1. Remove the relief valve cover boHi. Note the 
909 is designed so that when the bolts are backed 
off, H" all the relief valve spring load is retained 
by'the bottom plug spring module. Caution: Be 
sure to verify this before removing all the bolts. 
2. Remove the cover and diaphragm. The relief 
valve piston assembly can be lifted straight up 
and out 
3. Replace the wiper seal and piston 'X)" ring 
and apply grease to the'T)" ring. 
4. To replace the relief valve disc, hold the upper 
guide Bn and unscrew the diaphragm pressure 
plate. It may be necessary to lightly tap tha 
cast webs and the pressure plate to loosen. Re­
place with e new disc holder assembly and "O" 
ring. Note: the disc rubber is mold^ Into the 
disc holder and is supplied as a disc holder assembly. 
6. Removal of the bottom spring assembiy. During 
normal field service there is no need to remove the 
bottom plug spring assembly other than inspection. 
It can be removed by simply unscrewing with a 
large pipe wrench. 
Caution: The spring as retained on the bottom 
plug is highly loaded. NO attempt should be made 
In the field to remove the spring. For replacement, 
a complete bottom plug assembly must be ob­
tained from the fectory. 

BOTTOM PLUG SPRING ASSEMBLY 

I ' ' ' Bottom Plug 

Ditc Holder 
Asicmbly 

Pranure Plate 

Ring (E) 

'Rollaf Valve 

RaliarValva 
•XT Rbe (G) 

Relief Valve PBlon 
"O" Ring (HI 

Platan Auambl' 

per Seel 

t)" Ring (F| 

."O" Ring (I) 

^^**Bottom Plug 
Spring Aaaembly 

RELIEF VALVE PISTON ASSEMBLY 

ire Plate 

DISC Holder Aieembly 

••0" Ring 

pper Guide Fin 

<1: 

-d 

^»8prlng Wiper Seal 

*t)" Ring 

10" Replacement Parts 
' '»• 

SERVICE PARTS KIT NUMBERS 

Valve Size Check Modules Relief Valve 
2%'*, 3" 909-G-RK 909-H-RK 

4" 909-J-RK 909-JK-RK 
- - 6" 909-K-RK 909-JK-RK 

909-L-RK 909-M-RK 
10" 909-N-RK 909-M-RK 

CHECK MODULE KIT CONTAINS 
(2) "0" Rings (A) 
(2) Disc 

RELIEF VALVE KIT CONTAINS 
Set of "O" Rings (D), (E),(F| 
Diaphragm 
Disc Holder Assembly 
Wiper Seal 

• I, 



w 
PROBLEM CAUSE SOLUTION .' 

VALVE SPITS PERIODICALLY 
FROM THE VENT. 

Fluctuating supply prassure. Piece a soft seated check~valve 
immediately upstream of the 
device. 

VALVE DRIPS CONTINUALLY 
FROM THE VENT. 

Yf- vj Jr 

Fouled fiist check. Flush valve. If flushing does not 
resolve problem, disassemble 
valve and clean or replace the 
first check. 

Damaged or fouled relief valve 
seat 

Clean or replace the relief valve 
seat. 

Relief valve piston "0" ring 
not free to move due to pipe 
scale, dirt or build up of 
mineral deposits. 

Clean, grease or replace the piston 
"0" ring. 

P 

Excessive backpressure, freezing, 
or water hammer has distorted 
the second check, 

^ r 

Eliminate source of excessive 
backpressure or water hammer in 
the system downstream of the 
device. Replace defective second 
check assembly. In case of freezing; 
thaw, disassemble, and inspect 
internal components. Replace as 
necessary. 

Electrolysis Electrically ground the piping 
system and/or electrically isolate 
the device with plastic pipe imme­
diately upstream and downstream 
of the device. 

VALVE EXHIBITS HIGH 
PRESSURE DROP. 

Fouled strainer (if present) Clean strainer element or replace. VALVE EXHIBITS HIGH 
PRESSURE DROP. 

Valve too small for flows 
encountered. 

Install proper size device based 
upon flow requirements. 

NO WATER FLOWS 
DOWNSTREAM OF VALVE. 

Valve installed backwards. . Install valve in accordance with 
flow direction arrow. 

VALVE QUICKLY AND 
REPEATEDLY FOULS 
FOLLOWING SERVICING. 

Debris in pipe line. Install a strainer. If already 
equipped with a strainer, install 
finer mesh strainer eiement in the 
strainer. 

WAITS 
REGULATOR 

THE NAME THAT PROTECTS YOUR NAME 
BOK628.Lawranoe.MA01842 (617)668-1811 
Toronto. Canada Soestdulnen,ThaNetherland8 

RP/IS-eoe-S B312 

LIMITED WARRANTY; Watts Ragulttor Campanv warianti aach product against dafacii In 
matarlal and srarkmanshlp for a pariod of ona yaar from Ilia data of original shipmsnt. In Ilia 
awant of iiidi dafacts within tha warranty pariod, tha Company will, at Its option, raplaca or 
racondltlon tha product without charga. This shall constltuta tha aaclutwa ramady (or braach of 
sMrranty, and tha Company shall not ba lanMnsibla for any Incldantal or coniaquantlal damagat. 
Including, without limitation, damagas or othar costs rasulting from labor chargas, dalays. van­
dalism. nagliganca. fouling caused by foreign matarlal. damage from adverse water conditions, 
chamlcals, or any othar drcumstancas over which tha Company has no control. This vwrranty 
shall ba Invalidated by any abuse, misuse, misapplication or Improper Installation of the product. 
THE COMPANY MAKES NO OTHER WARRANTIES EXPRESS OR IMPLIED EXCEPT AS 
PROVIDED IN THIS LIMITED WARRANTY, 

PRINTED IN U.S.A. 



S-FT-TK-9A-8 

REGULATOR 

THE 
NAME 
THAT 
PROTECTS 
YOUR 
NAME 

The Watts No. TK-9 Mod. "A" Backflow Preventei Test 
Kit is a compact portable testing device especially made 
for testing all Reduced Pressure Principle Backflow 
Prevention Devices. The TK-9 Mod. "A" is easily con­
nected to any RPZ device enabling accurate testing of 
"zone" differential pressure, relief valve opening differ­
ential, fouled check valves or similar problems that visual 
inspections cannot locate. The unit is encased in a rugged 
carrying case for easy handling and accessibility. 

SPECIFICATIONS 

Maximum working pressure -175 psi. 
Maximum working temperature - 210°F. 
Gauge -414" diameter face dual scale 
0-15 psid and 0-1 kg/cm2. ±2% accuracy full scale. 
Test Valves - (2) ball valves and (1) needle valve. 
Hoses - (3) 3' with female threaded swivel couplings. 
Adapters - (3) 14" threaded coupling adapters 

(3)</>"xl4" bushings 
<3) %"xVi" bushings 

1 -16" securing strap. 
1 - Moisture resistant instruction guide. 
Case - light weight, shock resistant molded plastic 
with foam inserts. 



WAV I I ̂  No.TK 9Mod."A"TCST KIT BALL TYPE 
TEST VALVES 

GENERAL COMMENTS 
Reduced prenure principle backflow praventen. muit be 
Inspected and tasted periodically, in accordanca with local! 
codes, to ensure proper operation of check valves within the 
unit. 

A differential pressure gauge Is recommended for Test No. 1 
rather than a manometer for the followlngireasons: It utilizes 
minimum time to perform the test. It eliminates the necessity 
of closing, the inlet gate valve which could release pipe scale 
and foreign matter into the backflow preventer. Only a slight 
amount of water is "spilled" in test. A mercury manometer 
could cause a pollution hazard. 

TEST SET UP ! 
Reduced Pressure Principle Device 

Close Valves (A), (B) and (C) on Test Kit. 
Connect the No. 2 Test Cock of the device to the "HIGH" 
Hose. 

Connect the No. 3 Test Cock of the device to the "LOW" 
Hose. 
Close No. 2 gate valve of the device. 
Open Test Cocks No. 2 and No. 3. 
Open "Vent" |C) valve. 
Open "High" (A) valve and bleed to atmosphere until all 
the air is expelled. 
Close the "High" (A) valve. Open the "Low" (B) valve and 
bleed to atmosphere until ail air is expelled. Close "Low" 
(B) valve. Close "Vent" (C) valve. 
Connect the No. 4 Test Cock of the device to the "VENT" 
Hose. 

Schematic Diagram 

Watts No. 909 
Sizes %" to 2" 

GATE VAIVC 
No 1 

I TCtTOOCR 
No 3 TKTOOCK 

TEST fr f i Nc I 
Ni. 

CHCCft VALVE 
Ao 2 

TEST PROCEDURE • 
Reduced Pressure Principle Device 

F/eiD TEST EQUIPMENT REQUIRED 
REDUCED PRESSURE PRINCIPLE 

BACKFLOW PREVENTER TEST KIT 

TEST No. 1 

PURPOSE: 
To test Check Valve No 2 for tightness against reverse flow. 
REQUIREMENTS: 
Valve must be tight against reverse flow under all pressure 
differentials. Slowly open the "High" (A) and "Vent" (C| 
valves end keep the "Low" (B) valve closed. Open the No. 4 
test cock. Indicated pressure differential will decrease slightly. 
If pressure differential continues to decrease (until the vent 
opens) the>No. 2 Check Valve is reported as "leaking". 

TEST No. 2 

PURPOSE: 
To ten Gate Valve No. 2 for tightness. 
REQUIREMENTS: After passing test No. 1 continue to test 
No. 2 by closing Test Cock No. 2. The indicated' pressure 
differential will decrease slightly. If pressure differential 
continues to decrease (approaching "aero") the No. 2 Gate 
Valve isireported'to be "leaking". 

TESTN. 

PURPOSE: 
To test Check Valve No. 1 for tightnL., 
REQUIREMENTS: 
Valve must be tight against reve under all pressure 
differentials. Close "High" (A) i j open Test Cock 
No: 2. Close Test Cock No. 4. Oiscunnect "Vent" Hose at 
Test Cock No. 4. Open valves (B) and (C) bleed.r; to at­
mosphere, then closing valve (Bl - the system to a 
normal static condition. Obser.' -ssure differential 
gauge. If there is a decrease in the Miuicated value, the No 1 
Check Valve is reported as "laaking" 

TEST No. 

PURPOSE: 
To test operation of pressure differeiv-ehef valve. 
REQUIREMENTS: 
The pressure differential relief valve must operate t; -. 
the "zone" between the two check valves at least 1 
than the supply pressure. Close "Ve>, 'C) valve. Open the 
"High" (A) valve. Open the "Low" (B) valve very slowly 
until the differential gau^ needle starts to drop Hold the 
valve at this position and observe the gauge reading at the 
moment the first discharge is not<-:- ' m the relief valve. 
Record this as the opening differential pressure of the relief 
valve. 

NOTE: It is important that the differei - ;! gauge needle drops 
slowly. 
Close Test Cocks Nos. 2 and 3. Use "Vent" Hose to relieve 
pressure from test kit by opening valves (A), (Bl and ICI 
Remove all test equipment andi open N 2 gate valve of the 
device. 

CAUTION: To prevent freezing, hold Test Kit verticaliy to drain differential, gauge and hoses prior to placing in case. 



Watts No. 900 Sizes to 2" 
Reduced Pressure PFincipie Backflow Preventer 

TEST COCK 
GATE VALVE 06033 TEST COCK 

No.1 

TEST COCK 
No. 1 

No. 3 GATE VALVE 
No. 2 

GATE VALVE GATE VALVE 

Watts No. 900 Sizes TA" to 6" 
Reduced Pressure Principle Backflow Preventer 

Wattt No. 909 Sizes TA" to 10" 
Reduced Pressure Principle Devices 0^ 

/a A TEST COCK No. 28 

GATE VALVE No. ^ GATE VALVEiNa.2 

FLOW 

BALL VALVE 
TEST COCK 

No. 1 

BALLVALVE 
TEST COCK 

No. 2 

BALL VALVE 
TEST COCK 

No. 3' 

BALL VALVE 
TEST COCK 

No. 4 

NOTE; Tatt Cock No. 2B ii uiad for blaadiOB air 
and ihauM not faa uiad for taning. 



Watts No. 709 
Sizes %" to 2" 

Double Check Valve Assembly 
FLOW 

TEST COCK 
No. 3 

GATE VALVE 

No. 1 fO-^ 

TEST COCK 

No. 2 
TEST COCK 

No. 4 

GATE VALVE 
No. 2 

GATE VALVE No. 1 GATE VALVE No. 2 

Watts No. 709 
Sizes Th" to 10" 

Double Check Valve Assembly 

FLOW 

BALL VALVE 
TEST COCK 

No. 4 

TEST PROCEDURE Double Check Valves 

TESTING OF NO. 1 CHECK VALVE TESTING OF NO. 2 CHECK VALVE 

STEP NO. 1 Close No. 1 and No. 2 gate valves. 

STEP NO. 2 Open test cocks No. 2, 3 and 4. Verify that No. 
1 gate valve is holding tight by observing that the discharge 
of water from test cock No. 2 stops. 

STEP NO. 3 Attach test kit "Vent" hose to No. 1 test cock; 
"Low" hose to No. 2 test cock and "High" hose to No. 3 
test cock. At this point valves (A) and (C) should be open 
and (6) should be closed. 

STEP NO. 4 Close test cock No. 4. 

STEP NO. 5 Open test cock No. 1. The needle on the dif­
ferential gauge will indicate a pressure in excess of 15 PSID. 

STEP NO. 6 Slowly open needle valve (B) until the differen­
tial gauge reads 10 PSID. Then close (B). The gauge reading 
will not change if No. 1 check is holding tight. If No. 1 
check is leaking, the gauge will drop to 0. 

STEP NO. 1 Close test cock No. 1. 

STEP NO. 2 Open test cock No. 4. 

STEP NO. 3 Change "Low" hose from test cock No. 2 to 
test cock No. 3. Change "High" hose from test cock No. 3 
to test cock No. 4. On the test kit, valves (A) and (C) should 
be open and valve (B) should be closed. 

STEP NO. 4 Open test cock No. 1. The pressure differential 
gauge will indicate a pressure in excess of 15 PSID. 

STEP NO. 5 Slowly open needle valve (B) until the gauge 
reads 10 PSID, then close. If the gauge reading does not 
change, No. 2 check valve is holding tight. If No. 2 check 
Is leaking, the gauge will drop to 0. 

NOTE In the above testing: minor leakage in gate valve No. 2 
will not affect the test results. However, in testing the No. 1 
check, leaking No. 1 gate would cause a good first check to 
fail the test. 

^WATTS 
REGULATOR 

WATTS REGULATOR COMPANY 
HEAOQTRS: 
BoiSEI.Lmranca.MAOIMt (117) Ml 1111 
Ttta«: M'74C0 W»m Rig Lm 
Intimilionil Subudliritt: 
Wiiu Rtguiitor o( Cinadi Ltd. TIIM: 06527137 
Wiiu RiguUtoi (Nidtrtindl b.». Tilix; 43786 

LIMITED WARRANTY: Watti Regulator Company warrants each product against dafects in 
material and workmanship for a period of one year from the date of original shipment. In the 
event of such defects within the warranty peric^. the Company will, at its option, replace or 
recondition the product without charge. This shall constitute the exclusive remedy for breach of 
warranty, and the Company shall not be responsible for any incidental or consequential damages, 
including, without limitation, damages or other costs resulting from labor charges, delays, van­
dalism. negligence, fouling caused by foreign material, damage from adverse water conditions, 
chemicals, or any other circumstances over which the Company has no control. This warranty 
shall be invalidated by any abuse, misuse, misapplication or improper installation of the product. 
THE COMPANY MAKES NO OTHER WARRANTIES EXPRESS OR IMPLIED EXCEPT AS 
PROVIDED IN THIS LIMITED WARRANTY. 

S-FT-TK-9A-8 8411 PRINTED IN U.S.A. 





4112CUSH 
4113CUSH 
4114-CUSH 
4115CUSH 

4112H-CUSH 
4113HCUSH 
4114H-CUSH 
4115H-CUSH 

' ri ? 

•NSKRLT MTAUia M | 
RMUAno aoini CM 
C*UH mrHTT DMUH 
OR KRiORU RUWT 

< U*K FRLIOW TMRI 
C* RaTRUCTM CMHULT 

t^ot«»of1dwKtelngereotnand 

INSTRUCTIONS 
FOR CUSH-N-STOP 

STOP FACE MOUNTED 
This Side of Sheet for a 
RIGHT HAND Closer 

on a RIGHT HAND Door 
tSee Oihtr Side lor Loll Hand Cloaer on Loll Hand Door) 

INSTALLATION 
Rrmovr vte/er Hand of cloirr must match 
hand of door If door is RIGHT HAND. Irt-
tcrs "RH' on cloarr must appear in linr arith 
lhm> rrgulatini screws las rinwn below). 
Hand of doaer cannot be reversed 

This Is a Right Hand Door 

Cioser Mounts an 
STOP FACE of Oaar 

Locate screw holes Usin|! Template Card and 
MAKING SURE TARD IS FOLDED if 
necessary FOR THE rORREfT DEGREE 
OF OPENING REQUIRED place card 
aiiainst hinge atop and head stop Marli spots 
for screw holes on face of door and head stop 
Drill holes 

Remove etud Z at junction of arm Place main 
arm on shaft and push down Into podtion. In-
mallacmwX. 

MntadtnUSA. 
Copyright C IRRO LCN 

Mount doner on door and shoe on head atop 
(A drop plate Is available for use on doors 
having shallow lop rails.! 

Installer should pravide a . 
thickness as the stop for the fifth acraw of 
the paralld aim shoe (Spocul Jamb Bracket 
available fnan LCN for use with 
frames) 

Swing door open about 45*: join main arm 
and forearm as shown, and Insert stud Z 
TIGHTEN SECURELY. 

IMPORTANT 
REGULATION-Do not allow door to slam Into 
frame A "normal" dosing time from 90* open 
posiUon IS 6 to 7 seconds Use socket screw key 
furnished To slow MAIN SWING SPEED of 
door, turn regulating screw (nearest arm) dock-

MSIM 
•I t-D 

wwutinte 
itO# *MT 

To alow LATCH SPEED of door, turn r«llIa^ 
Ing screw (nearest hinge) clockwiae. 

UTCMIN 

LMCH ItCD 

TABLE OF SIZES 
Maximum width of doors Cstatog No. 
Extoftor Intorlor of Closers 

2-2' (650MM) 4112-Cu8h 

Z-4' (700MM) 311' (900MMI 4113Cush 

3-0* (900MM) 3-8- (IIOOMM) 4114-CuBh 

3-6- (1050MM) 4-8* (13S0MM) 411SCush 

4V- (1200MM) 611' naOOMM) 4116Cush 

NOTE Spactfy i Mxt htghor gim i etossr where 
Rtrong dralts OKIRL 

' Tb Inoaaaa BACK-CHECK, turn rsgulatuig 
screw (nearest btch) decbwise Use hgfatest 
BACKCHECK that wOl retard door opening 
Rufficientiy Do not as an ABRUPT BACK-
CHECK, nsr aipaet door cloear to act as a door 

rf 

8 Adjust CLOSING POWER only if more 
power IS nestled 
To Increase CLOSING POWER turn spnng 
adjusting nut docfcwise Maumum adjust­
ment. 8 tuma 

CRtaiii 

Dkf^WPflWIR 

Replace cover, and push Jt against door whjie 
KrewB S ancf 
I SCREWS 

tightening scrws S and 8- DO NOT OVER­
TIGHTEN I 

HOLD-OPEN TYPE 
A quarter turn on the control handle engage 
or disengages HOLDOPEN 

- .V 

10 NON HOLD-OPEN TYPE 
Serves as atop only. 

LCN Closers, Princeton, Illinois 61356 





c FILE INFORMATION: 
DIVISION TAB - TRANE HEATING 

PRODUCTS 
PRODUCT TAB - UNIT HEATERS 
MODEL TAB - GAS FIRED 
LITERATURE ITEM - UnH Wiring 

LITERATURE RLE NO. 

GDNC-W-1 
FILE INFORMATION: 
DIVISION TAB - TRANE HEATING 

PRODUCTS 
PRODUCT TAB - UNIT HEATERS 
MODEL TAB - GAS FIRED 
LITERATURE ITEM - UnH Wiring 

UNIT WIRING 
Sino* lh« Tran* Company hM • poHcy o( oontinuou* product ImprovafTwnl. H raMrves tti* right to change ip*ci(icaliont and 
daaignwNhouinatloa. Tha Inatallation and aarvidng of tha aquipmant rafarrad to In this twoldel ahmid ba dona by quali-
ftad, axpartanoad lachniclana. 

JULY 1962 

(• •• 
INDOOR GAS 

UNIT HEATERS 
AND 

OUCT FURNACES 
MODELS 

GPNC/GPPC-003 THRU 040 
GCNC/GCPC-005 THRU 040 
GONC/GOPC-005 THRU 040 

DESIGN SEQUENCE A 

NOTE: Hydraulic modu-
lationg gas control shown 
In this manual consists of a 
mechanically operated valve 
(not Illustrated) in series 
with a single stage elec­
trically operated valve. 

tic WWMfi OMGfUUM dfVEN M TWS BOOKLET ARE TYPICAL AND ACTUAL 
OF YOUR UWT MAY DIFFER. 10 PREVENT DAMAGE TO UNIT, REFER TO THE "Al 

' OtAGRAMC PROVIDEO WITH THE INIIT FOR SPEOFtC MFORMATtON. 

UnOPfc USE COPPER CONDUCTORS ONLY • UNIT TERMINALS ARE NOT DESIGNED TO 
OTHER TYPE WIRING. THE USE OF ALUMINUM WIRING MAY CAUSE GALVANIC COR-

IN ANIVOR OVERHEATING AT THE MNNECHON POINTS WITH RESULTANT EQUIPMENT 

-TABLE OF CONTENTS-

PROPELLER AND CENTRIFUGAL FAN UNIT HEATERS 
Standing Pilol Ignition 3 
Intermittent Pilot Ignition 6 

CENTRIFUGAL FAN UNIT HEATERS 
Standing Pilot Ignition 9 
Intermittent Pilot Ignition 12 

INDOOR DUCT FURNACES 
Standing Pilot Ignition 15 
Intermittent Pilot Ignition 28 

•THE TRANE CO»«>ANV 
COMMERCIAL An GONOmONaiO DIVISION 
LA CROSSE. MSCONSM SaSOl 
PRtTTED N U.SA 
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mERCONNECTING DIAGRAM 

•WARNING 
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 
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UNE DIAGRAM 

-CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

GPNC«^-2 
FIGURE 1 - Propollcr and Contrmigal Fan UnH Haater, Standing Pilot IgnNlon, Single Stage or HydraulK Modulating Gaa ControL 115-23IVetV1, Natural or LP Oaa 



DISCOMKCT 
SWITCH 

r -???'_ "1 •e—-' 

INTEROONNECTINO DIAGRAM 

.WARMNQ 
DISCONNECT ELECmiCAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 
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UNEDMQRAM 

CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

nQURE3-ProfiMtarandCmlrlfus«IFMlliiltHailH.SlndlnaPnAignRlon,TM8ligaQMCoi«roL11S-230mvi.NiMorLPaM 
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INTERCONNECTINQ DIAGRAM 

•WARNINQ 
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 
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LINE DIAGRAM 

•CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

OPNOWW4 

FIGURE 5 - PfopMlw nM CwmifugM Fm UnA HMAW, IntariiMM PIM IgnMon, Sbi^ Siag* or HydrmiHc MediriMbig QM Control, ThMinoiM wlih Pan Sartle^ 115-m 
Natural GM 
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•WARMNG-
DISCONNECT ELECtRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH PROM ELECTRICAL SHOCK 

RGURE 7 • CwitrtfuoM Fwi Unit HMIw, StandMs Pnot IgnMon, Slngto Stuga or Hydtmilie I 

CAUTION' 
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 
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WARMNG-
DISCONNECT ELECTRICAL POVVER 
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CAiniON-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

QCNC-Sniir-4 
FIGURE 9 - C«ntrifiigal Fan Unit Haatar, Standing Pilot IgnHlon, Two Staga Gas Control, 20e-23IV6IV3, Natural or LP Gaa 
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INTERCONNECTINQ DIAGRAM 

WARNING 
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SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

J I L 
L-l 

•OTIW 

Hh 
!=2-lh 

wy 
tf 

r~s 
I f ^^-E3-

.MV. 

LINE DIAGRAM 

CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

RGURE 11 - Centrifugal Fm Unit Heater, bitennltiafit Pllot igiiRlon, Single Stage or Hydiaulle Modulating Gaa Control, Tlwmioatat ertth Fan SwHcli, 2l»23iraa^ Natural Gaa 
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IKTERCONNECTING DIAGRAM 

WARNING 
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 
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• CAUTION 
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

FIGURE 13 • Indoor Duct Fumoco, Standing Pilot Ignition, SlngM Staga or Hydraulic Modulating Gaa Control, 115-230/60/1, Natural or LP Gaa 
aDNC-8/W-2 
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tNTERCONNECTING DIAGRAM LINE DIAGRAM 

WARNING 
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

CAUTION 
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

GDNC-S/W-4 
RGURE 15 - Indoor Duct Furnace. Standing Pilot IgnNkm, Single Stage or Hydraulic Modulating Gaa Control. Horizontal Blower Aaaetnt>ly. Fan Time Delay. 115-23(Ve(V1. 

Natural or LP Gaa 
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• WARNINQ' 
DISCONNECT ELECTNICAL POWER 
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DEATH FROM ELECTRICAL SHOCK 

L-l 

u: 
t4 »-

riTN 

"T 

LINE DIAGRAM 

•CAIfflON-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMEIfr DAMAGE 

T 

.s«ts 

a 

0DNC«ir-6 

FiGUnE 17 - Indoor DiwI FuniaGO, Standing PHol IgnWon, SIhgId Sla^ or Hydraulic Mo 
IIS^SQNIVI, Natural or LP Gaa 

tig Gaa ControL Hortaoiiial BKaaar AaaomMy, Fan Tlma Dalay, wMi Fan SwKch, 



« « 

MTERCONNECTINQ DIAGRAM 

WARNIIIQ-
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

i-i 

I ft Kuir Hum 

Ml «M.«C 
I ITMC 

Mtmw t tncc 

.MV • 

UNE DIAGRAM 

CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

OONCWW-S 

FIGURE 19 - Indoor Duct Fumaoo, Standing Pilot IgnMon, Two Sta^'Gas Control, Horlaontal Blowar Aaaambly, Fan Rina Dalay, 115-MMIV1. NMural or LP Gaa 



7^. 

8 

CONTACTOM 
ON 

MAtNCTIC STARTEN 
DISCONNECT 

SWITCH 

1<M ^ - - jo ^^,-VUNE 

NI-UMIT 
SPOT 

TRA 

7 

r^lsuCTlTAT 
r|-®! 
. L®J 
^ ^C, 

I 
I 

il. 
PM 
, A (MANUAL 

, SWITCH 

L ' 

L-l 
PDWCD • 

MANUAL 
• WITCN 

CONTACT-t 

S '' 
illMMKN/WtHTCR 

t WITCH 

I mot 
1 

! Ll_J B 
I 

riTN _j 

^l-
CONTACT-^ I- -I I-

lUMtMCM/WINTtH 
• WITCM 

na 
ecLAT 

IM TIIH \ ^ 

«^o ' I afi u 
o eOHTACTON 

COIL 

L-S 

TNMOPDNMtH 

fANTMl 
DELAY 

14 V J^MOUND 

STAOt Dcunr 

CAS MKLVC 
I STAM 

CalvnvC 
I-S1W 

jjCZis. 

loss -OniteoiLi 

INTERCONNECTING DIAGRAM LINE DIAGRAM 

WARNING-
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

QDNC-WW-10 

FIGURE 21 - Indoor Duct Fumaca, Standing Pilot Ignition, SIngIa Stag# or Hydraulic Modulating Gas Control, Horizontal Bkmrar Aaaambly, FwiTlma Datay, 20S-23IVMV3. 
Natural or LP Gas 



o 

K 

COHTACtOfl 
OR 

•ARRCriC ITARTCR 
DiseomiccT 

SWITCH 
LINC 

moc 

L-l %/•* 
-powta-

MAKVAL 
. tWITCH 

I 
L 

V 

CONTACT* I H I-

, CONTACT-1 

COMTACT-I •4 \-

PAN TIO 
DCLAT CWITCN L«T aWITCH / o CONTACtM 

COI^ ... 

IJ 

L*S 

TNANtOONMCO 

««v loNOVNO 

TITM 

I CTACC wuiriium 

CAi NILVC 
I ITAOI 

& 

NTERCONNECTINQ DIAGRAM LINE DIAGRAM 

WARNING-
DISCONNECT ELECTRICAL POWER 
SOURCE TO PRI^ENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

CAUnON-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

Q0NC4IW-12 

I BI6«»ar AiMmbly, Fan Tim* DMay, TliniwIM wHh Fm SwRch, FIGURE 23 - Indoor Duct FUmaco, Standing Pilot IgnHlon, SInglo Staga or Hydraulic Modulating Gaa Conirei, Horia 
xm^raqmom. Natural or LP Gaa 



coHTAcroa oa MAtatTic tTaatta •AVIWTIV aTANTKN flWmM 

---- I :f-n'f iUu« 
^j-f •• rfTZV) ' r*T 

|wt et CI mi 
MIMLK 

t STMt 

niii 

rr^—^ 

1-1 M * 
-Mm-

A 
COBTRCT-I -^1-

«<o-
> 

«inM 

comcT-i A\-
iT-i A h 

•a 5fr 

14 V 

NLATwanii 

< turn 

hw 

-MV-

INTERCONNECTINQ DIAGRAM LINE DIAGRAM 

WARNING 
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

CAUTION 
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

QDNC«W-14 

nCURE 25 - Indoor Duct Fiirnaca, Standing Pilot Ignition, Two Stage Oaa Control, Horinntal Blowor Aaaambly, Fan TInia Dalay, 2tl8-230ncV3, Nahiral or LP Gaa 



8 

I 

nscoMMCCT 
SWITCH 

©=i=-==f--\T-s^§i) 
L-l L-* 

rTi 
• MimUM. 

SWITCH !4' UJ 

> 

srrsi 

. MANUAL 
\SWI1D4 MM TWC KUVr 

SWITCH 

niAwsFomir* 

OCLAT 

X 

3 AfSO 

CAS «LVC 
I STA8C 

^ Ami 

asy 

THEWIieSTST 
I tTMC •fST^NZATCd 

CAS wu.ve 
I STAOC 

oucTsnr 
I ST««C 

• M» • 

IMTERCONNECTING DIAGRAM LINE DIAGRAM 

WARNING. 
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

CAUTION. 
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

QONC-WW-16 

Figure 27 - Indoor Duct Furnace, IntennHtent Pllol Ignition, Single Stage or Hydraulic Modulating Gaa Control, Horizontal Blower AaaomMy, Fan Time Delay, 115-230/60/1, Natural Gaa 



Mt-LIMIT 
S^T 

<s 

II 

riTM 
ncmiMTAT 

l-STAtC 

! ll.J U-

OlSCONNCCT 
SWITCH 

\ I TTT 
\ > I A iMAMUAL 

N I l£ • 'W'TCH 

UNC 

r>' OCLAT 

ISCWSOII "X 
MS laut 
I STiMC 

CHOUND 

t AT a«o 6TH w 
CftOUNO wSSiU 1 1 

SLTCIDUTt 

tNTERCONNECTINQ DIAGRAM 

. WARNING 
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

\ swiicM nwi Twc KL«r 
SWITCM 

o^o 

^ u TRAifsromicii 

14 V 

TMgWMOlTAT 
I STAtC #-•0 

«AS WLVe 
I STAOC 

JS.y'TS.crtn 
wv 

^-E3- 0^ 

• t4V-

LINE DIAGRAM 

-CAUTION 
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

GDNC-WW-IS 

FIGURE 29 - Indoor Duct Fumaco, Intormlttonf Pilot IgnKlon, SInglo Stag* or Hydraulic Modulating Gaa Control, Horizontal Blowar Aaaambly, Fan Tlma Dalay, TTwrmoatat witti Fan Switcli, ^ 
119-230/60/1, Natural Gas * 



\ I — 

V 
9 

DUCrSTAT 
f STA6C 

S) 
I , 

I 

trau 
p— «• -ol 
I I" *1 

l»l Ml 

• I L 

'M' 
A ••—^ 

J/g 2 SWITCN 
I J 

V 
pssH 

12 "T 

PKtn 
mvi a 

|»t C-t C-l VI 

X 

M TIIC 
ocunr 

INTERCONNECTINQ DIAGRAM 

WARNING-
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

HM 

*•"» "" III?"' SWITCH 

X-T 
>4 V 

t ttAK 

1 
fXSt 
• «o 

go 

•CLS/Sum 
eu «M.vf 
I r 

-t4«-

LINE DIAGRAM 

-CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

aONC-SRMO 

FIGURE 31 - Indoor Du^ Funwcd, liilonnlWonl Pilot Ignition, Two Sta^ Gas Control, Horli r AaaamMy, Fan TInia Dolay. 11S43IV0IV1, Nitiiral QM 



« 

CMnCTCR 

HMinTle'%TAI«Ttlt 
Diteemncr 

fWITCM' 

0t=z:&=^ 

r©" 
rl-®! 

JLL®J 
® (t 

mar 
MLVI 

TMIRNOtTAT 

r-firV 
' if-

t I ̂  ii 

T . f jtOWIR m 

1 ftmoii 

V n 

T 

»n.AY 

SATMO. 

•WWIW0 

I AT fO 

0ROIIH9 
fAiwurt 
irate 

fc 
AUmMTt 

U«l 

J I L 
L-l t-l ' 

•pown 
MAIIUL 
•WITCII 

CeRTACT-l ^ I- -&• -ih 
CORTACT-I ^ H-

M Tim 
ML«T •VITOI y 7".-KV' n "u; 

o 
j[_noim> 

l-«T—1 

If if 
• •«4 KUT RMTCII 

<o HiTMC 

t-t 

0"*"' 
SIRiOt 

S?®M> 
fSH.T 

INTERCONNECnNQ DMQRAM LINE DIAGRAM 

•WARNING-
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK \ 

- CAUTION-' 
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE QDNOWW-M 

QDNC«W-a 
FIGURE 33 - Indoor Dud Fiimaca. 1 I Pnot IgnHlon. Single Slago or Hydimille ModulaHng Gas Conlrel. Horii rAesambly.FOn Tlmo DoUy. 20S-23IMIV3, NMiinil QM 



r\ 

CORTACTOR 
OR DI9C0NMCCT 

MAORCTIC STARTER SWITCH 

L f - - jo 
i- - ̂  

fFf 1 

tIRC 

tWCR 

RI10T 
VAtVt 

niR 
TRIRMDSTAT 

(••TARE 
r-^"Vi 
; i« •! 
I IV I 

L9„.J 

I 

I -, 
- r-i~ — 

II aiiM 
'4 ^1^1 

, A (MARUAL 
II I •W'TCH 
LIJ 

tl 

L-l t-t 

,\ 
MARVAt 
• VITCR 

eOVTACT*! 

n V 
l_. 

FFE 

T 

eOHTACT*! H I- CORTA€T*S -I I-

EAR TIMS 
OELAT svireR y 

u 
o OORTACTOR 

COIL 

i-f 

TRAMifOIIMCII 

FAN TWE 
DELAY 

AAV J_tRO«RD 

SAT S SO 

CAS VALVE 
ISTACE 

CROUHO 
1 . ^ ̂  L. • 

CROURO RVA^ TH-TR 
1 • 

ALTCRHATE 

TMCRantTAT 
I- STACC 

TifN 

1= 

? ,g 
C-CO 

ICNITDR 

EAR TIME 
DELAY NEATER 

CAS VM.VE 
l-STACC 

o MLOT 
WLVI 

INTERCONNECTINQ DIAGRAM LINE DIAGRAM 

•WARNING-
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

FIGURE 35 - Indoor Duct Fumaco, Intormlttonl Pilot Ignition, SInglo Stag* or Hydraulic Modulating Gaa Control, Thermoatat witti Fan Switch, Horizontal Blowar 
Fan Tlma Dalay, 20e-230/6(V3, Natural Gaa 



o 
i 
I 
O 

5 
-o 

3 < 

CA 

I 

CONTACTON 
OR 

MAONCTIC STARTER 

HOH l-of 

DISCONNECT 
SWITCH 

>l:^r 
->-UNE H<H Hof S- -rj7,^ 

AWMCriM CI ^ I r^l y 
. 1 , A iMANUAt 

I SWITCH 

LIRE 

iTtH 
I.-I 

-ROVER > 

MAHUAU 
• VITCN 

C2i 

CONTACT-t 

COHTACT-1 

RAH TmC 
DEtAT SWITCH o CONTACTOR 

COIL 

\J 

ir% 

TRANSROHNEH 

RAN TMi 
DELAT 

J^tHOtfHD 

•AS men 
2STA0C 

TNCRMOSTAT 
2 STAOE 

w-i 

D« V 
Ml 

I •« 
• *•0 

t«NITOR 

4O 

PAH TIME 
DELAT HEATER 

2-STA«e 

RItOT 
VALVE. 

€3-
®®©-® 

SAS VULVt 
t STACC 

OUCTSTAT 
t $TA« 

.t4V. 

INTERCXJNNECTINQ DIAGRAM UNE DIAGRAM 

• WARNING-
DISCONNECT ELECTRICAL POWER 
SOURCE TO PREVENT INJURY OR 
DEATH FROM ELECTRICAL SHOCK 

CAUTION-
USE COPPER CONDUCTORS ONLY 
TO PREVENT EQUIPMENT DAMAGE 

QDNCS/W-M 

FIGURE 37 - Indoor Duct Fumaco, Intermlttont PHot Ignition, Two Stago Gaa Control, Horizontal Blowar Aasambly, Fan TImo Dalay, 20e-230/6(V3, Natural Gaa 



TAG, 
P. 0. 19165-51137 

PATt PL-TD-UK<5CNC-SQ-O01i00 I «wi*ei» QCWC>-SIH)01.00 I OCNC-S&001.00 

Tst m/ine CENTRIFUGAL FAN GAS UNIT HEATER 

SUBMITTAL/SELECTION 

i^^CNC •QCK 
(NATUMLOAS) (L^QAS) VOU-AGE 

• MB Dois 0025 
BW OMT QOBO •23lva(V1 
• 010 GOOD QOBB •2MWM 
• OM OOB G040 •23Gm»3 

DAeowoo 

SIDE VIEW FRONT VIEW 

' DiKharge Dud Flange Opanlng is Same Dimsnsion wMi 1" Flange Al Anund 

OalallA 
400 MBh UNIT VENTING 

DIMENSIONAL DATA 
OCNCVQCPC 

MODELS 

tlPUT 

MBh 

iCHES ! GAS INLET FAN SIZE 

DIA X WIDTH 

OCNCVQCPC 

MODELS 

tlPUT 

MBh A 0 C . D E' , f 0 H 8- NAT IF 

FAN SIZE 

DIA X WIDTH 

005 50 ,31 17H , 32« 42*/» 1444 , 1544 1 444 1 2444 4"R 44 44 6"» r 

007 75 131 17* ! 32« 42*/ii . 1444 .15N 444 2444 6"R H H ri6-

010 , 100 31 17* 3244 42*/M 1444 1644 444 1 3444' 6"R H 44 6"«6" 

012 125 31 20H 3244 44*/M 17* 1614 444 ;26WM rR H 44 10" 110" 

015 ' ISO 35 '20H 3744 44*/w 1711 ia» 644 17H r R H i •44 ' 10" R 10" 

017 175 36 23H 3744 47 aoK 2044 544 16 ; TR 14 H ir 112" 

020 200 36 26H 3744 47 1 25 2344 i 644 16 O'R H H ir R12" 

022 225 36 26N 3744 1 47 , 2644 , 2644 644 16 6"iR 44 H 12" R .12" 

025 250 1 36 31H . 3744 ; 47 { • 2614 20H 644 16 6-R 44 : H 12" R 12" 

030 000 36 37H 3744 ' 44>/it 34 34H 544 ' 26V.I 10" o» , 44 M (2) 10" R 10" 

005 350 36 1 42H 3744 47 3014 : 4014 ' 2*4 i 26 10" av ' 44 H (2) . 12 " R 12 " 

040 400 36 46W 3744 ' 47 45 ' 45H 1 644 26 iro» 44 44 (2) ir R ir 

•R . Round. 0* - OMI RMdioMallA dxMiatorAOOiMBhirtl. 

•TtC TRANE OOMPAWr in4 



M0UNT1NQ DETAIL ^ 

(HANGING HARDWARE SUPPUED BY OTHERS) 

StMl Construction Wood ConskucHon 

Ok 

PERFORMANCE DATA 

MODELS 

MPUT-MBh OUTPUT 

MBh 

AVG. OUTLET 
VELOCITY 

ATMAX. CFM 

FPM CFM RANGE* 

MOTOR 

HP 

APPROX 
WT. 

MODELS MAX. 

OUTPUT 

MBh 

AVG. OUTLET 
VELOCITY 

ATMAX. CFM 

FPM CFM RANGE* 

MOTOR 

HP NET fiUlO Of wr 

GCNC/GCPC-005 50.0 25.0 38.5 860 730 - 465 1/6 218 230 

-007 75.0 37.5 57.8 045 1000 - 405 1/8 222 234 

•010 100.0 50.0 77.0 880 1200 - 025 1/4 235 247 

•012 125.0 S2.S 86.3 050 1575 • 1160 1/3 250 265 

-015 150.0 75.0 115.5 1030 1075 • 1385 1/3 292 309 

-017 175.0 87.5 134.8 1045 2300-1620 1/2 310 328 

-020 200 0 100.0 154.0 065 2400-1850 1/2 310 338 

-022 225.0 112.5 173.3 035 2600 - 2060 1/2 342 385 

-025 250.0 125.0 102.5 830 2850 - 2310 3/4 352 400 

-030 300.0 150.0 231.0 1080 3650 - 2780 3/4 300 441 

-035 350.0 175.0 289.5 1000 4600 - 3240 1 480 529 

-040 400.0 200.0 308.0 1000 4800 - 3700 1 490 562 

NOTE: 
Ratings are shown tor alavations up to 2000 faat atx>va saa laval. Atiova 2000IL input rnual ba daratad 4% tor aach 1000 K ibova saa laval. 
*CFM range is l>asad on 0.2" maximum axlamal static prassure. 

MOTOR ELECTRICAL DATA 
CURRENT 

CHARACTERISTX» 

FULL LOAD AMPS' CURRENT 

CHARACTERISTX» 1/6 HP 1/4 HP 1/3 HP 1/2 HP 3/4 HP 1 HP 

115/80/1 4.4 9J 7Jt 0.8 13.8 18.0 

230/80/1 2.2 2.0 3.6 4.0 6.0 8.0 

208/80/3 NR NR NR 2.2 3.1 4.1 

230«(V3 NR NR NR 2.0 2.8 3.5 

460/80/3 NR NR NR 1U) 1.4 1J 

•FLA basad on NEC ratings Al motors are 1725 RPM. 
NR - motor availatila, Ixjt not relad by NEC. 

APPROXIMATE DISTANCE OF THROW (FT) AT NOMINAL AIRFLOW 
DISTANCE FROM 

FLOOR TO BOTTOM 

OF UNIT 

UNIT SIZE 
INPUT-MBh 

DISTANCE FROM 
FLOOR TO BOTTOM 

OF UNIT 50 75 100 125 150 175 200 225 250 300 350 400 

8' 33 40 56 60 65 70 75 80 85 100 105 112 

10' 28 35 49 52 57 61 65 89 74 87 00 07 

12' NR NR 45 47 51 55 56 63 67 79 83 89 

15' NR NR NR NR 45 49 52 56 60 70 74 80 

20' NR NR NR NR NR NR 46 90 54 83 86 70 

NR ic Not racommandad. 



MECHANICAL SPEaFICATIONS 
CENTRIFUGAL FAN GAS UNIT HEATERS 

) 

GENERAL 
Units are completely factory assembled, piped, wired, artd 
test fired. All units are A.G.A. Certified arwl conform witfi the 
latest ANSI Standards lor safe and efficient performance. 
Units are provided with four point suspension harrgers, arxf 
are available for operation on either natural or LP (propane) 
gas. 

CASING 
Casings are die-formed, 20 gauge galvanized steel and fin­
ished in baked enamel. The bottom panel is eetsiiy removed 
to provide service access to the burners, pilot, and orifioe. 
The pilot is also accessible through a side panel access 
plate. All units provided with independently ac^ustable hort-
zontal louvers with stops to prevent total closure. 

HEAT EXCHANGER 
Standard heat exchanger oortstruction cortsists of seam 
welded 20 gauge aiuminized steel tubes and 18 gauge alu-
minized steel headers. 

DRAFT DIVERTER 
Standard draft diverter cortstruction is corrosion resistant 
aiuminized steel. 

BURNERS 
Burners are die-formed, corrosion resistant aiuminized 
steel, with stainless steel port protectors. Port protectors pre­
vent scale or foreign matter from obstructing the burner 
ports. Burriers individually removable for ease of inspection 
and servicing. Each burner is provided with an irxfividualiy 
adjustable, manually rotated air shutter adjustment. 

FANS 
Centrifugal fan is belt driven with adjustable pitch motor 
sheave. Motor and fan are dynamically balanced for quiet 
operation. 

MOTORS 
Standard motors are 115 volt, 60 hz, single phase, totally en­
closed with built-in thermal overload protection. Optional 
230/60/1 motors are available on all units. Optional 208,230, 
460/60/3 motors are avaMabie on 125 through 400 MBh 
units. 

CONTROLS 
A factory installed junction box is provided for all power corv 
nections. Standard units are provided with a 24 volt com-
t)ir>ation single stage automatic gas valve, including main 
operating valve and pibt safety shutoff, pressure regulator, 
manual main arxf pilot shutoff valve, and adjustable pilot 
valve. Gas valve is suitable to a maximum inlet pressure of 
0.5 pel (14" W.C.) on natural gas. A 24 volt control trans-
fonner, high limit, artd fan time delay relay are provided. The 
fan time delay relay delays the fan start until the heat ex­
changer reaches a pre-determined temperature. It also 
allows the fan to operate after txjmer shutdown, rermving 
residual heat from the heat exchar>ger. 

FACTORY INSTALLED OPTIONS 

CONTROL OPTIONS 

• Two-Stage Gas Valve 

Provides two stages of heat. Ignition is at low fire (50% 
of the unit's rated input). Requires the use of a two-stage 
thermostat. 

• Hydraulic Modulating Gas Valve (Natural Gas Units 
Only) 

Provides modulated heat output. Ignition is at low fire 
(50% input), and discharge temperature sensing bulb 
located in the air stream modulates the gas input from 
100% to 50% rated input. Provided with an automatic 
electric valve in series which cycles the unit in response 
to a low voltage single-stage thermostat. 

(g^ntermittent Pilot Ignition 

Solid state ignition control system ignites the pilot by 
spark during each cycle of operation. When pilot flame 
is proven, main burner valve opens to allow gas flow to 
bumers. Pilot and burners are extinguished during off 
cycle. 

HEAT EXCHANGER OPTIONS 

B^Type 409 Stainless Steel 

Heat exchanger tubes and headers are seamed welded 
20 gauge type 409 stainless steel. 

• Type 321 Stainless Steel 

Heat exchanger tubes and headers are seamed welded 
20 gauge type 321 stainless steel. 

ADDITIONAL OPTIONS 

• Type 409 Stainless Steel Bumers 

• Orifices for elevations over 2000 feet. 

• Type 409 Stainless Steel Draft Diverter 

• Summer/Winter Switch 

• Vertical Louvers 

B^ucl Discharge Flange 

Provided in lieu of louvers on units for use with field 
ductwork. 

• Totally Enclosed Motor 



FIELD M8TALLED ACCESSOHBS 

• Natural to LP (ProfMne) OM ComwBton Kit 

• Rua Vent Fan LOW wMaQa loom 'Uianiiuaiai, aaiflw Hipa 

Rue vent fan provides power venting. ProvidediwNh afl 
fixturestfbr fwid mounting.andiwiring, the flua vant tan la 
activated in leaponae to a' aingie stage thermoetat. A 
oentrifugai switch in the flue vent fan in tum acthrataa the 
automatic electric gas valve. 

• High Gas Line Pressure iRegulator 

Reduces main gas line pressure ftom a maximum of 5 
psi to a minimum of 7 inches W.C. 

Discharge Noniea 
• "Y" Splitter 

S^5* Downward 

• 90* Downward 

• 5-Way Downward 

• lew voliage room themioatat. aingie stags with sum-
nw/wwwr wvncn 

• Low voltage room thermostal two>aiage 

• Line voitaga light duty room thermostat, aingie stags 

• Umversaitamper-pioar guard lor alreomilharmostals 

• Low woitago duct thermostai singie-stags 

• Low vaKage duct thermostat, two^tage 

Sm Tht Time Cempmy hai e potiqr ol cortmuom pioduct lmprovtfnml. K rcMivn »c ngM lD Oiinge dctlgniml ipeciheitien efWioui netat 
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GENERAL INFORMATION 

The Independent Energy Go1<TlinR SP-30 is an ELBCIRGNIC SEQOIHT TEMIBUaDRE 
OOHTRQL. It utilizes a remotely wired sensor and compares it to an internal 
setpoint to switch a set of isolated contacts. The SP-30 is engineered to 
fit virtucdly any application where control of air or liquid temperature is 
desired. EXAMPLES: boilers, furnaces, ducts, tanks, pipes, solar heating 
i^stems, refrigeration, greenhouses, etc. 

As with the other Goldline solid state controls, the SP-30 is extremely 
versatile and allows for a single SP-30 model to replace existing lines of 
electro-mechaniccd controls 

The SP-30 can be directly interfaced - via an Independent Energy Bus Cable -
with a Goldline IXiX-30 or DM-30 controller. This combination provides for 
remote, digital temperature and output monitoring , as well eis remote 
temperature setpoint adjustment capability. 

SP-30 FEflTDRES: 

• Wide toiperature range - adjustable internal setpoint: -26 to 200^ 
• Field selectable ext^nal setpcdnt 
• Adjustable "turn off" differential - range: 1.5 to 25°? 
• "power" md "output" indicatocs 
• Spring return test switch for quick, safe testing of output function 
• Digital Bonitor interface - plug-in adapter for easy, direct interfac­

ing of ELX-30 or DM-30 controls 
• Reaote sensor location - i:p to 1,000 ft. from the control via inexpen­

sive bell wire 
• Normally open and normally closed contacts- (SPOT, make or break 

on temperature rise), switches high or low voltage 
• Gnnoeflled teaperature setpoint and differential knotB 
• Versatile power requirements: 115 VAC, 230 VAC or 24 VAC 
• D.L. listed 

CAOTICNl The SP-30 is not to be used as a safety control. Its use is to be 
limited to operational functicxis only. 

^ i . • 



OPERATION i 

0 Input Power 
115 0'24C VAC 

or 24 VAC 

Internal Adjustabl 
Setpoint Knob 

Jumper 

IE10K 
Sensor 

SPOT 
Isolated Contacts 

Test Switch 

Adjustable Differential Knob LE D Indrcstors 

Fig. 1 SP-30 

% 

1. Operating Voltage... 

Bie SP-30 can run on 24 VAC, 115 VAC or 230 VAC. The "IWR" L.E.D. indicates 
that there is power to the control. 

SPEariCATIONS 

2. SP-30 Output... 

This output switches the "^R-W" isolated contacts (SFDT, 
for rating): 

R - B (N.C.) open on a temperature rise 
R - W (N.O.) close on a temperature rise 

The output is "on" - as indicated by the L,EJ) - whenever the tenperature of 
the sensor wired to terminals 3 and 4 is EQUAL TO OR GREATER THAN THE 
SETPOINT TEMPERATURE. 

3. Tenptfature Setpoint... 

The internal adjustable temperature setpoint range is -26 to 200°?. 

iMFOiaayoi 

The SP-30 INTERNAL ADJUSTABLE SETPOINT CAN BE DISABLED, SUCh as to use a 
remote, external setpoint. This external setpoint could be: 

1. A remote, adjustable setpoint knob. 
2. A resistor (see Temperature vs. Resistance Chart, p.7) 
3. An IE 10 k sensor 
4. The T1 Adjust Knob on a ELX-30 which is interfaced with the SP-30 



OPBRATIOH, cont'd. 

To disable the internal adjustable eei^xjint, remove the jumper which is 
factory installed across terminals 1 and 2. Then, to utilize an external 
setpoint: 

REMOVE JUMPER 

OR 

REMOTE ADJUSTABLE 
SETPOINT KNOBS 

IE 10K 

LJ I 
T I 

RESISTOR 

0 
2 

3 >0 
y/4 JZ) 

0 
0 

INTERNAL 
SETPOINT 
REMOTE 
SETPOINT 

SENSOR 

24VAC 
INPUT 

SP-30 SENSOR 

OR, to use the DLX-30 T1 Adjust Knob as the external setpoint, see 
OPERATION 6. 

Fig. 2 

4. ^Um off* Differential. •• 

The temperature setpoint output turns *off" whenever the SP-30 sensor 
temperature drops to the setpoint temperature, LESS THE DIFFERENTIAL 
SETTING. The turn "off" differentied is adjustable, range: 1.5 to 250F. 

To access this knob, disconnect power to the control and remove entire 
cover (see Fig. 1). 

5. Teet Switch (^ing loaded)... 

This switch spring returns to the "auto" position for normal control func-
ticxi. The "on" and "off" positions should be used when servicing or trouble 
shooting the system. 

6. IXJ(-30(or Ill-30)/SP-30 ^stcas... 

The SP-30 control can be interfaced directly with a Goldline DLX-30 or DM-30 
control via an IE Bus Cable: 

Plug IE Bus Cable 
(10. 50 Of 100 «) /*>. 

Cable Plug 

Fig. 3 DLX-30 (or EM-30)/SP-30 Interfacing 



OPERATIOH, cont'd. 

if 
UtiXB combination provides for remote, digital temperature and output moni­
toring in the following fashion: 

TD READ... 

• SP-30 temperature eetpoint 
• SP-30 sensor 

PRESS ELX-30 or lM-30 m... 

T1 (range: -27 to 227 ±29E) 
T2 (range: -27 to 227 ±2<^) 

Ihe SP-30 output "on" status is indicated by the 
or EH-30 display. 

indicator on the lXiX-30 

In addition, the T1 Adjust Knob on the IXiX-30, only, can be used to remotely 
set the SP-30 temperature setpoint. To do this, the SP-30 internal setpoint 
must be disabled (see OPERATION 3 of this manucd.) and the DLX-30 must be set 
up accordingly (see the ELX-30 manual). 

Furthermore, on the ELX-30, only, the EVEtTT key displays the total number of 
"off"-to-"on" transitions of the SP-30 output and the RUN TIME key displays 
the accumulated "on" time of the SP-30 output. See the DLX-30 manual for 
further details. 

INSTALLATION 

Installation must be performed by trained service personnel, and in 
accordance with N.E.C. and local codes. 

I CAPTIOWl Disconnect all power Airing inst^dlation. 

KUNTHC: 

Ensure adequate clearance on left side of control for IE Bus Cable and/or 
sensor wiring connections to the SP-30. The control is mounted to a surface 
via two screws (provided). 

fORIIC: 

% 

NOTE; SP-30 terminal strips have Sf^cial wire clamps that allow good 
electrical connection to plain, stripped wire ends. No wire lugs are 
required. 

QOLDtmi£^ SP-30 

1.Input power wiring: 
115 VAC, 230 VAC or 24 VAC. Refer to 
wiring label on inside cover. 

2j0utput wiring (ff-R^): 
Isolated contacts, SPDT. Refer to 
wiring label on inside cover. 

POWER 

105- 13OVie.S0/60Hi. .1 A-.-
180-260VM.60/eOHx 

(OR) 
S1-27Vac.SC/eOHt. 

•SVA 

n \ 

teaor. 20V. .1A MIL. 
(NEC A CI«M 2) 

mowcR 

24CAMC ± Ml- i w 

1Enable Inlarnti 
•atpolnl 

Rtmoia •alpelal 

>»4Vac Inmwl 

OUTPUTS 

- 8PDT teolated { 
- 1/2HP .9.eFLA. 

Se.SLRA at 115V«c 
- 1/2HP. 4.9FLA. 

20.4LRA at 240Vac 

- IDA at 24Vac 

HPTE9 
1. Raid Installation Instructions. 
S. All olfing must conform to local and NEC codas. 
3. Powar and output t.rminal sultabia tor usa witti coppar wirs only. 
4. SETPOINT SELECTION: (Sas Installation stiaat) 

a) MTERNAL: L.av. lumpat on tarminals 13 2. 
b) REI40TE: Ramovt Irom tarminals 1 3 2. 

WIr. satpoint to tarminals 2 3 3 or usa satpoint in 
DLX-30. 



IRSTALLATIOH, cont'd. 

a.Sensoc •ointing and wiring: 

a. Mechanically mount the Bensore (e.g. bolt, hose clamp, etc.) - DO NOT 
tape or solder. Obe use of thermally conductive grease applied between 
sensor and mounting surface will enhance the accuracy of the sensor. 

b. Always insulate the sensor to minimize the effects due to ambient 
temperature. Sensors located outdoors must be protected from rain and 
snow. 

c. Sensor wire should be at least 18 AWG. Sensor wires that are e:^sed to 
weather should be suitable for the purpose (neoprene jacket). 

d. Shielded wire (e.g. Belden #8760 for indoor use, Belden #8428 for outdoor 
use) is recommended for sensor wiring rms that travel near other elec­
trical equipment, near A.C. wiring, ham/CB radio tremsmitters or other 
sources of electrical interference. Ground the shields to one of the 
cover screws. DO NOT ground the shields at the sensor end of the sensor 
wiring. 

4.Wiring an external temperature setpoint: 
This applies only where the internal temperature setpoint is not to be 
used. See OPERATION 3. 

T FRDCZDDRE: 

1.Before applying power, check all input and output wiring for proper 
termination. 

2.Turn on AC power at circuit breaker panel. Verify that *FWR" indicator is 
on (see Fig. 1). 

3.Move test switch to "off" position. "Output" indicator should be off and 
R-W output contacts should be made. 

4.Move test switch to "on" position. ^Xttput" indicator should be on and R-B 
contacts should be made. 

5.Return test switch to "auto" position for normal operation. 

SPECIFICATIONS 

Power requir: lents: 24 VAC 110%, 2VA; or 105-130 VAC, 50/60 Hz; or 190-270 
VAC, 50/60 Hz 

Output rating: SPOT isolated ccxitacts, 1/2 HP, 9.8 FLA, 58.8 UlA § 115 VAC; 
1/2 HP, 4.9 FLA, 29.4 LRA § 230 VAC; lOA § 24 VAC 

Operating as^bient taiperature raoage: 32 to 122^ 
Taiperature sensors: IE 10 K thermistors g 77®F 
TEBperature accuracy: nop (using DLX-30 or EM-30 digital monitor) 
Internal toEperature setpoint range: -26 to 200OF 
Temperature setpoint differential range: 1 to 250F 
Ddmensicns: 5 5/8" x 4 
Wei^t: 2 lbs. 
ESD protected j" 
RFI/bc protected 
•L listed 

7/8" X 2 3/8' 

KNOCKOUT 

If. .r::: 
-J 

-KNOCKOW 

r 2«o* 

o 
6^5.81' 

iL 
DLX-W. DM-30 cabt* comKtor 

— Bin.Of wTinq wilrine. 



TROUBLE SHOOTING' 

IV § 

If any of ̂  items belcw fail to xesclve your particular control 
prcblan, call your dealer. Rep or the factory for further assistance 
and/or instructions for returning the control - 800-343-0826. 

nCBLEM POSSIBLE iQtfJSE nST/CHBCX 

"power" indicator is 
not on 

NO a.c. power to SP-30 Check to see that dr^ 
cuit breaker is on j 

"power" indicator is 
not on 

NO a.c. power to SP-30 

Check for proper a.c. 
connections and! volt­
age at SP-30 ibput ter­
minals 

"output" Indicator does 
not ocme on 

Test switch is in "off" 
position 

Return test switch to 
"auto" position 

"output" Indicator does 
not ocme on 

SP-30 sensor tempera­
ture not equal to or 
greater than setpoint 
temperature 

Check sensOT resistance 
(see chart p.7) vs set-
point temperature 

"output" Indicator does 
not ocme on 

(%>en in SP-30 sensor 
%iiring 

, Check for continuity 
. w/otin meter 

"output" Indicator does 
not ocme on 

Defective SP-30 sensor . Cross check sensor re­
sistance w/actual tap-
erature 

"output" indicator does 
not go off 

Test switch is in "on" 
position 

Return test switch to 
"auto" position 

"output" indicator does 
not go off 

SP-30 sensor tanpera-
ture not less than set-
point temperature, minus 
the differential setting 

Check sensor resistance 
(see chart p.7) vs set-
point temperature and 
differential setting 

"output" indicator does 
not go off 

j Short in SP-30 sensor 
wiring 

Check for oontinuity 
, w/ohm meter 

"output" indicator does 
not go off 

Defective SP-30 sensor Cross check sensor re­
sistance w/actual temp­
erature 

•output" indicator on 
(or off) but load (boil­
er ,puBp etc.) not oper­
ating (or operating) 

Load' wired incorrectly to, 
output contacts (l.e.N.C. 
vs. N.O.) 

Check for proper wir­
ing of load to output 
contacts 

1^8 



NOTE: Remove sensor wires from terminal strip when checking resistance. 

VEmperature vs. Resistanoe (oP vs. ) 
10,000 oia 1 thendj 5tcc 9 nog 

•F OHMS •F OHMS •F OHMS •F OHMS •F 
i 

OHM^ 

•30 234314 23 42333 75 10502 127 3244 179 1191 
-29 226140 24 41113 76 10248 128 3177 180 1170 
-28 218281 25 39933 77 10000 129 3112 181 1150 
-27 210723 26 38791 78 9760 130 3048 182 1129 
-26 203454 27 37685 79 9526 131 2986 183 1110 
-25 196462 28 36614 60 9299 132 2925 184 1090 
-24 189735 29 35577 81 9078 133 2866 185 1071 
-23 183263 30 34574 82 8862 134 2808 186 1053 
-22 177035 31 33602 83 8653 135 2752 187 1035 
-21 171041 32 32660 84 8449 136 2697 188 1017 
-20 165271 33 31748 85 8250 137 2643 189 999 
-19 159716 34 30864 86 8057 138 2590 190 982 
-18 154368 35 30008 87 7869 139 2538 191 965 
-17 149218 36 29179 88 7685 140 2488 192 949 
-16 144258 37 28375 89 7507 141 2439 193 933 
-15 139481 38 27597 90 7333 142 2391 194 917 
-14 134878 39 26841 91 7165 143 2344 195 901 
-13 130444 40 26109 92 7000 144 2298 196 886 
-12 126172 41 25400 93 6839 145 2253 197 871 
-11 122054 42 24712 94 6683 146 2209 198 857 
-10 118085 43 24045 95 6531 147 2166 199 842 
-9 114260 44 23399 96 6383 148 2124 200 828 
-6 110571 45 22771 97 6238 149 2083 201 814 
-7 107015 46 22163 98 6098 150 2043 202 801 ^ 
-6 103586 47 21573 99 5961 151 2004 203 788 m 
-5 100278 48 21000 100 5827 152 1966 204 775 
•4 97088 49 20445 101 5697 153 1928 205 762 
-3 94010 50 19906 102 5570 154 1891 206 749 
-2 91041 51 19383 103 5446 155 1856 207 737 
-1 88176 52 18876 104 5326 156 1820 208 725 
0 85410 53 18383 105 5208 157 1786 209 713 
1 82742 54 17905 106 5094 158 1753 210 702 
2 80166 55 17440 107 4982 159 1720 211 690 
3 77679 56 16990 108 4873 160 1688 212 679 
4 75277 57 16553 109 4767 161 1656 213 668 
5 72959 58 16128 110 4663 162 1625 214 658 
6 70719 59 15715 111 4562 163 1595 215 647 
7 68557 60 15314 112 4464 164 1566 216 637 
8 66467 61 14925 113 4368 165 1537 217 627 
9 64449 62 14548 114 4274 166 1509 218 617 
10 62499 63 14180 115 4183 167 1481 219 607 
11 60614 64 13823 116 4094 168 1454 220 597 
12 58793 65 13477 117 4006 169 1427 221 588 
13 57033 66 13140 118 3922 170 1402 222 579 
14 55332 67 12812 119 3839 171 1376 223 570 
15 53687 68 12494 120 3758 172 1351 224 561 
16 52096 69 12185 121 3679 173 1327 225 552 
17 50558 70 11884 122 3602 174 1303 226 543 
18 49071 71 11592 123 3527 175 1280 227 535 
19 47633 72 11308 124 3453 176 1257 228 527 A 

519 W 20 46241 73 11032 125 3382 177 1235 229 
527 A 
519 W 

21 44895 74 10763 126 3312 178 1213 230 510 
22 43593 



WARRANTY INFORMATION 

GNE TEAR LZMITED NARRMIIT JMD GQNnHinC FGOR TEAR LDCnB) NARRMST 

Independent Energy, Inc. wurants its products to be free from defects in 
material or workmemship and will perform, as specified in writing by 
Independent Energy, Inc. under normal use and service for c»>e year from date 
of installation, provided that said products have been installed in 
accordance with seller's installation instructions. 

Please fill out and return the warranty registration card upon completion oC 
installation of the caontrol. 

If product fadls in service and failure constitutes a breach of above 
warranty, return the product as per instructions below. Seller will repair 
or replace the product (with seune or functional equivalent), at seller's 
option, free of charge and return it transportation prepaid. 

The complete Independent Energy, Inc. limited warranty statement is 
available upon request. 

BCTEMDQ) NARRMRT 

Independent Energy, Inc. offers extended coverage should a defect be ideiti-
fied after the Limited Warranty has expired. Independent Energy, Inc. will 
repair or replace the defective product with same or functional equivalent 
(at seller's option) for a period not exceeding five years from date of 
installation, for a service charge. 

REIDBN INSTSOCnCNS 

To obtain an RGA # (Return Goods Authorization #) and/or the current 
extended warranty service charges, call Independent Energy's Customer 
Service Department shown below. 

The product should be returned prepaid to Independent Energy, Inc., 
accompanied by a certified bemk check, money order or personal check. Do 
not send cash. In addition, a description of the problem observed, a 
clearly written return address and the product's serial number (if present) 
should be included. Proof of installation or purchase date must accompany 
product being returned under this weurranty if the warranty registratiwi card 
was not nailed in at the time of installation. 

If you need an RGA i, additional information or would like to comment on our 
products or services, write to us or call us at: 

Independent Energy, Inc. 
Customer Service Department 
42 Ladd Street 
P 0 Box 1305 
East Greenwich, Rhode Island 02818 

800-343-0826 

# 

#116021, REV B 
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1. INTRODUCTION 

This manual contains description, specifications, 
and instructions for tfie installation and operation 
of your Signet MK 575/575R Accum-u-flO' 
indicators PLEASE READ ALL OF THIS IN-
STRUCTION'MANUAL; It wiilanswer most of your 
questions.atwutiinstallation and calibration of ttiis 
indicator 

Ttie MK 575 indicates flow rate and totahflow of a 
liquid in.a pipe bymeasuring the'signal'generated 
by a Signet Flosensor This measurement is 
dispiayedion a iarge, graduated'analog metier An 
accumulator counter totalizes the volume of flow 

The MK 575 is compatible with all. Signet 
Flosensor transducers Using a compatible 
Flosensor,.and other Signet instruments, systems 
can be assembled to measure, control, and/or 
Integrate flow over a wide range of parameters 

The MK 575 contains a high-torque meter move­
ment to ensure proper operation in high-vibration 
environments The MK 575 requires no routine 
maintenance 

The MK 575 requires 12-voit do at 315 
miliiamps A T2-volt do converter is included 
which allows you to power the indicator from 117 
volts ac nominal 

1.1 DESCRIPTION 

The MK 575 uses digital electronics to measure 
both total volume and rate of flow in a system The 
indicator is offered in two versions ,to measure 
total volume The MK 575 measures ac­

cumulated volume on a 7-digit non-resettable 
counter The MK 575R performs this measure­
ment on a 5-digit resettable counter Reset the 
counter by .pushing In the reset button on the 
front panel immediately below the counter 
display 

Volume and rate measurements are usually in­
dicated in gallons or liters per minute, but the 
indicator and counter can be calibrated to 
measure virtually any volumetric unit from 
milliliters to acre-feet 

The analog meter of the MK 575 deflects 245 
degrees full-scale with large numbers on a 5-Vi 
inch dial for easier reading at a distance The 
meter movement has ±V4% of full scale 
repeatability and is internally damped to reduce 
pulsation caused by flow fluctuations 

The MK 575 can be mounted in an instrument 
panel or on the optional mounting bracket (see 
6.2 Optional Accessories) The Flosensor output 
connects to the terminal strip on the rear of the 
MK 575 case The meter face is waterproof 
However, if the unit is to be installed in a wet or 
dusty environment, it should' be housed in a 
Signet MK 500 75 NEMA-rated enclosure The 
MK 500 78 Conduit Mounting Kit (see 6 2 Op­
tional Accessories) is a waterproof enclosure on 
the rear of the MK 575 It provides conduit 
adapters to permit housing all cabling, in conduit 

NOTE 
THE STATEMENTS REFERRING TO THE 
MK 575 ALSO INCLUDE THE MK 57 5R 

1.2 SPECIFICATIONS 

Input Signal Amplitude . . 

Input Frequency Range 

Input Impedance . 

Rate Display Accuracy .. . 

Rate Display Repeatability 

Volume Display Accuracy 

0 4 volt peak-to-peak minimum 

5 to 200 Hz (5 to 500 Hz when used with MK 505) 

47 kilohms (10 kilohms when used with MK 505) 

± 1 % of full scale 

±'/.% of full scale 

± 2% of reading at calibrated flow rate. ± quantizing error (usually 
negiigibie) 

Outputs 
Pulse TTL Compatible source, 6 5 milliamps at 4 6 V 

sink 25 milliamps at 0 4 V 
Frequency synchronous with input 
Pulsewidth 5 milliseconds nominal (continued) 



Counter TTL Compatible source, 5 mllliamps 
sink, 5 mllliamps 

Frequency ayncbronous with accumulator 
Pulsewldth 100 milliseconds ±20% 

Power Requirements 12 Vdc, 315 milliamps Not damaged by voltage as high as 25 Vdc 
Contains reverse voltage protection. 

Ambient Operating Temperature 0®C to 60'C (32®F to 1 AO'F) 

Weight 1 8 lbs (0 82 kilograms) 

Power Supply Converter 
Input 117 Vac nominal at 0 19 amp max 
Output 12 Vdc at 1 2 amps 

2.0 INSTALLATION 

2.1 UNPACKING AND INSPECTION 2.2 INDICATOR INSTALLATION 

When unpacking your MK 575 package, be sure 
you have received everything (see Figure 1) 
Caretully check each item for any damage 
incurred during shipment If damage has 
occurred, promptly notify your dealer and the 
shipping carrier 

The following items are included in your MK 575 
package 

1 MK 575 Accum-u-flo indicator 

2 M15129 Mounting Strap 

3 P30075 Power Converter 

4 Instruction Manual and Warranty Card 

Please fill out and return the Warranty 
Card as soon as possible 

The MK 575 may be installed as tar as 200 feet 
from the Flosensor If the indicator location is 
beyond the standard 25-foot sensor cable length, 
an extension cable must be used Additional 
distances, or systems incorporating several 
instruments, may require the use of a Signet 
MK 514 Signal Conditioner The MK 575 may 
be used in combination with all Signet indicating 
and controlling instruments 

The MK 575 may be mounted in an instrument 
panel having a 5 1 Inch square hole with sufficient 
clearance around it to accommodate the 5-% inch 
front bezel of the indicator There must be a 
minimum 4-% inch rear clearance 

Installation 

1 Loosen the clamp nng (see two "A" 
screws In Figure 2) 

Figure 1. 

# 



2. Insert the rear of the Indicator throuohithe 
front of the prepared hole. 

3 Slip the damp ring over the rear of ttie 
indicator With the front flange of the 
Indicator held tightly against the front of 
the panel, position the clamp' ring snugly 
against the rear of the panel. 

4 Tighten ttie two "A" screws. 

5. Seal the front flange firmly against the 
panel by tightening the two "B" clamping 
screws hand tight (see Figure 2) Do not 
overtighten these screws Overtightening 
will cause the clamp ring to slip 

a 

6 Remove the plastic safety shield'from the 
rear lerminalistrip by pinching inward each 
pair of plastic locking latches Then con­
nect the Flosensor output cable to the ap­
propriate XDCR (transducer) terminals on 
theirear of the indicator case (see Figures 
3 and 4) 

7. Connect a 12 Vdc source or the Signet 
Power Converter to the Vdc + and -
terminals on the rear ,paneli of the MK 
575 When using the supplied' Signet 
Power Converter, connect 117 Vac 
nominal to the Input terminals of the con­
verter Then connect' either adiacent -i-
and - output terminal pair of the con­
verter to the 1'2 Vdc -f and - terminals 
respectively, on the rear panel of the MK 
575 The extra pair of 12 Vdc output ter­
minals on the converter is available to 
power another Signet indicator requiring 
the same dc source as the MK 575 
Make any other desired connections on 
the terminal strip, such as PULSE OUT 
and/or CIMiT (counter) OUT* with circuit-
low connected to SIG GNO (signal 
ground) Replace the plastic safety shield 
on the terminal strip 

'NOTE 
FOR FLOSENSOR INSTALLATION REFER 
TO APPROPRIATE SIGNET INSTRUCTION 
MANUAL 

5.50 

:3B» 

-3.75-

A SCREW 

5.10 
SQUARE PANEL 

CUT-OUT 

-4.75 

A SCREW 

Figure 2. Detailed profile of the MK 575 (left) and isometric view of clamp ring (right). 
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XDCR I 1?yDC 
BlK|HtD|SHLD + \ -

pulse 
out 

e 
o o 
e 
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s I0> 
o o o o o 

x: 

TERMINAL STRIP 

-COVERPLATE 

TERMINAL 
-CALL-OUT 

LABEL 

-LOCKING 
LATCHES 

PLASTIC 
SAFETY 
SHIELD 

Figure 3. Rear view of MK 575 with coverplate In place over calibration and counter controls. 

PADDLEWHEEL 
FLOSENSOn 

BLACK BLACK 

RED MK 575 / MICET OR 
Mirnn 

RED MK 575 1 

SHLD 
MK 5r5R FLOSENSOR 

SHLD 

MK S75R 

XDCR 
BLACK 

PROCESSOR 
OF 

PULSE 
OUT . RED MK 575 / 

MAGNETIC 
FLOSENSOR 

MK S75R 

PULSE SHLD 

PULSE XDCR 

ANY SIGNET OUT RED 

INDICATOR OR 
CONTROLLER 

MK 575 / 
MK 575R 

(E«c«pl MK 509) 
SIG 

GND 
SHLD 

RETURN 

Figure 4. Various Inputs to MK 575I575R Accum-u-flo. Verify all flosensor output connections by 
referring to tfie appropriate Signet instruction manual. 



3.0 THEORY OF 
OPERATION 

Basically, tha MK 575 Accum-u-flo atoctronics 
convert tt>e sinusoidal ac transducer signal from a 
Signet Flosensor into fixed-widtti positive pulses. 
The time between leading edges of two adjacent 
pulses is equal to one cycle of transducer output 
frequency. These pulses are converted into an 
artalog voltage which drives tfw meter. 

The single printed circuit (PC) board of the 
MK 575 contains tfie voltage regulator, tfre 
Input-shaping and processing circuitry, ttie meter-
drive circuitry, and tfre counter-drive circuitry. 
The -H 2 Vdc power for tf>e electronics is ap­
plied to the PC board voltage input. A diode is in 
series with tire -f 12 volt line to provide reverse-
voltage protection. The unregulated + 12 Vdc is 
applied to a voltage regulator to provide a 
regulated 4 5 Vdc to power the MK 575. 

The Input module of ttie MK 575 conditions ttre 
Flosensor signal. The processor circuitry tfien 
forms tf>e conditiorred input signal into square-
wave-shaped, precision width, noise-free positive 
pulses. The pulses are also separately amplified 
and are available to drive extemai instrumentation, 
including other Signet indicators and controllers, 
at the PULSE OUT terminal on the MK 575's rear 
panel (see Figure 3). Intemaliy, these pulses are 
Inputed to a frequency-to-current converter. This 
circuitry employs a constant-current generator 
where the pulse waveforms are converted to a 
current In a closed-loop system by charging a 
capacitor, with this charge toeing directly propor­
tional to the frequency. This current drives the 
Flometer's meter. 

TABLE 1 

PADDLEWHEEL MICET/MICROFLO MAGNETIC 

Transducer MK 515 or MK415 MK 505 or MK 506 MK 566 

Module P/N M0177 P30507 M0177 

«1 SIGREF 4 5V N/A 
«2 SIG HIGH SIG SIG HIGH 
«3 GND GND GND 
«4 4 12V 4 12V 4 12V 
#5 12V RETURN - 12V RETURN - 12V RETURN -

POWER GROUND POWER GROUND POWER GROUND 
«6 PULSE OUT PULSE OUT PULSE OUT 
#7 SIG GND SIG GND SIG GND 
»8 COUNTER OUT COUNTER OUT COUNTER OUT 
«9 N/A N/A N/A 

Reference the simplified block diagram of the 
Indicator circuitry as sfrown in Figure 5. The 
Flosensor transducer output signal is applied to 
the input module of the MK 575. This 
Interchangeable module Is available In two 
configurations which allow tt>e MK 575 to 
process signals from the various types of Signet 
Flosensors (Paddiewheel, Magnetic, Microflo, or 
Micet) Tt>e configuration required for your 
Flosensor is factory installed Table 1 lists the 
sensor type with the required input module, and 
rasulting assignments on the terminal strip. 

The pirise signal is connected to a presettable 
divide-by N counter circuit The counter divides 
tfre pulse frequency by a preset number. This 
number, N, is the number dialed into the rear-
panel rotary decade switches, plus one (see 
Figure 6). For example, If 37B is dialed into tfte 
switches, the counter will divide by 379 The 
divider has a division range of 2 to 10000, cor­
responding to switch settings from 0001 to 
B999. Tt>e counter also provides an output to 
drive an external counter, pump, or other equip­
ment at the CNT OUT* terminal on the rear of the 
MK 575 (see Figure 3). 
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NOTE; Magnetic Flosensor, MIcroflosensor, and Micet Flosensor also may be used with MK 575. 
See Figure 4 for input connections. 

Figure 5. Block diagram of MK 575/575R circuitry. 

4.0 CALIBRATION 

Your MK 575 Accum-u-flo indicator was factory 
calibrated to a water standard for your particular 
pipe fitting and Signet Flosensor type (indicated 
on ttie rear of the MK 575 case) If used with this 
pipe fitting, recalibration should not be necessary 
unless the viscosity of the fluid used differs 
substantially from water This indicator must be 
used with the Signet Flosensor transducer type 
specified. Use of another transducer type may 
require a different input module or recalibration. 

The flow measurement and accumulator sections 
of the MK 575 are independent of one another. 
Each section is calibrated separately. 

4.1 FLOMETER CALIBRATION 

Adjusting the MK 575 meter movement for dif­
ferent units of measurement or recalibration can 
be accomplished using the Signet MK 561 Flow 
Test Indicator (see 6 2 Optional Accessories) 
The complete procedure for using this Tester is 
supplied in its manual. 

NOTE. 
FOR COMPLETE CALIBRATION DATA AND 
PROCEDURES, REFER TO SIGNETS 
CALIBRATION MANUAL. CONSULT THE 
FACTORY FOR DETAILS. 

4.2 COUNTER RECALIBRATION 

Recalibrating the counter circuitry can be ac­
complished in the field simply by resetting the 
decade rotary switches on the rear of the 
MK 575 case (see Figure 6) using the ap­
propriate K factor (pulses/gallon or pulses/liter) 
from Table 2 in the following equation; 

(K X I) — 1 - Setting of Switches 

where I is the number of increments you want 
counted. 

For example, if you want the counter to count in 
10-liter increments, and your pipe size is 
2-*/."-80, the K pulses/liter value is 6.123. 
Therefore. 

(6.123 X 10) - 1 - 60.23 

Rounding off the answer to the nearest integer 
gives 60. Thus switches would be set to 0060. 
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Figure 6. Rear view of MK S75/S75R with calibration and counter controia exposed. 

NOTE 
THE VALUES SHOWN IN TABLE 2 ARE 
DERIVED FROM SIGNET S CALIBRATION 
CHART THEY ARE NOT IDENTICAL TO 
THE CHART VALUES AND ARE NOT 
MEANT TO REPLACE THE CALIBRATION 
CHART 

For example, with an actual flow of 100 gallons, 
the indicator shows 110 gallons The switches 
are set at 271 Therefore, 

no 
TOO 

X(271 + 1) - 1 = 29B2 

If, because of some peculiarities in your piping 
system or the material flowing in that system, the 
MK 575 does not read correctly, you may havelo 
adjust the calibration by some small percentage 
This can be done using the following equation 

Indicated Flow Volume 

Rounding off the answer to the nearest integer 
gives 29B Thus switches would be set to 29B 

NOTE 
FOR COMPLETE CALIBRATION DATA AND 
PROCEDURES REFER TO SIGNET'S 
CALIBRATION MANUAL 

Actual Flow Volume 

X (Setting of Switches + 1) - 1 » 
New Setting of Switches 



Table 2 

'Illustrative values only 

K' 
NOMINAL PIPE SIZE/ ACTUAL PULSESf PULSES/ 
DIAMETER SCHEDULE i.D. GALLONS LITERS 

V4" 80 0 526" 451.2 1192 
%" 60 0.722" 254.9 67 34 
1" 80 0 935" 163 5 48 49 

1-'/." 80 1.256" 86 27 23 32 
1-%" 80 1 476" 59 93 15 63 
2" 60 1 913" 33 53 6 861 

2-V4" 80 2 291" 23.17 6 123 
3". 80 2 864" 14 62 3 665 
4" 80 3 789" 8 171 2 159 

5.0 MAINTENANCE 
AND 
TROUBLESHOOTING 

Your MK 575 was designed to require no routine 
maintenance After correct installation has been 
verified, malfunctions will generally be traceable 
to operating conditions at the flosensor 
transducer (for example, sediment or particulate 
imatter clogging the free movement of the rotor of 
a Paddlewheel Flosensor), not within the 
transducer or indicator Transducer-oriented 
problems are explained in detail in the approprlate 
Signet Flosensor instruction manual Please refer 
to It 

Non-transducer problems may be traced to the 
power supply Measure the dc voltage from the 
power source to be sure it is within specifications 
(see 1.2 Specifications) 

Malfunctionsnsolated to the Flosensor or MK 575 
can be checked only by qualified technicians 
working In a well-instrumented technical 
laboratory Attempting repairs inside the 
Flosensor or MK 575 can void your limited 
warranty (see 6.3 Warranty). 

Meter 
Mounting Strap Kit 
Reset Button Kit (MK 575R) 
Power Converter . .. 

MOO108 
M15129 

.MK 75 95 
...P30075 

6.2 OPTIONAL ACCESSORIES 

Mounting Bracket MK 500 60 
Conduit Mounting Kit MK 500 76 
Uquid Tight Kit one NPT 

Hub and two %" NPT hubs 
for waterproof cable con­
nections to 500 Senes 
Flometers with rear en­
closures MK 500 75 

Flow Test Indicator MK 561 
Cable Adapter Kit Flosensor-to-

Tester and'Tester-to-
Flometer adapter cables for 
the MK 561 MK 561 60 

Cable Adapter Kit Series 300 
Sensor to MK 575, adapter 
cables . . MK 500 61-1 

6.0 APPENDICES 

6.1 PARTS LIST 

Case>(MK575) MK 509 49 
Case'(MK 575R) MK 575 49 
Glass (MK 575) MK 509 47 
Glass (MK575R) MK 575.47 

6.3 WARRANTY 

SIGNET SCIENTIFIC COMPANY 
LIMITED TWO-YEAR WARRANTY 

Signet Scientific Company warrants its 
instruments to be free from delects in material 
and workmanship under normal use for a period<of 
two years from date of purchase by the initial 



I 
owner, or three years from date of manufacture, 
whichever comes first, as described in the 
following paragraphs. 

This warranty does not cover defects caused by 
abuse or electrical damage Signet wiil< not cover 
under warranty any instruments damaged during 
shipment to the factory less case or improperly 
packed Repair attempts by anyone other than 
authorized sen/ice personnel will void the 
warranty Proof of date of purchase will t>e 
required before warranty repairs can begin 

PartS'which prove to be defectiveiin the first year 
will t>e repaired or replaced free of charge 
including labor, shipped FOB our factory or a 
designated service center (addresses furnished 
upon request) 

Only non-moving parts, such as electrical 
components, which prove defective during the 
second year are warranted Meter movements 
will not be covered All units qualifying for 
warranty service after one year are subject to a 
maximum service charge of $15 00 (or replace­
ment of non-moving parts 

Items returned for warranty repair must be 
shipped prepaid and insured Warranty claims'ar,e 
processed' on the condition that prompt 
notification of a defect is given to Signet within the 
warranty period Signet shall have the sole right to 
determine whether in fact a< warranty situation 
exists. 

The Signet warranty does not cover travel time, 
mileage expenses, removal, reinstallation, or 
calibration 

Signet is continually making design changes and 
improvements that adapt to the original' circuit 
configuration These will be incorporated as 
required in older units on a minimal-charge basis 
while under warranty. 

7.0 MANUAL CHANGE 
INFORMATION 

Signet continually strives to keep up with the 
latest electronic and design developments by 
adding circuit, component, and design improve­
ments to Its instruments as soon as they are 
developed and tested Sometimes, due to 
printing and shipping requirements, we cannot 
immediately get these changes into printed 
manuals. Therefore, your manual may contain 
new change information<on the following pages A 
single change may affect several sections Be 
sure to make all changes within the appropriate 
sections of this manual 

CONSEQUENTIAL DAMAGES 

Signet Scientific Company shall not be liable for 
special consequential damages of any nature with 
respect to any merchandise or service soid, 
rendered, or delivered 

This warranty gives you specific legal rights and 
you may also have other rights which vary from 
state to slate 





WrftHiR 
Wrtcher Construction Company 
General Contractors 

SUBCONTlifcTOR/VENDOR LIST 
Calgpn Water Treatment Facility 
2935 Jersey, St. Louis Park, MN 55416 
Project Manager: Dennis McEvoy 
Project Superintendent: Marv Bartz 

1 Job # 8515 

SECTION NO. 

01000 

02100 

02200 

02240 

02801 

02800 

03200 

03200 

DESCRIPTION 

General Conditions 

Site Clearing 

Earthwork 

Blacktop 

Sod 

Landscaping 

Concrete Reinf. 

Rebar Replace. 
(Labor Only) 

SUBCONTRACTOR/VENDOR TYPE 

Witcher Construction Co. S 

Imperial Developers S 

Imperial Developers S 
9001 Grand Avenue S. 
Bloomington, MN 55420 

Minnesota Roadways S 
229 W. 79th St. 
P. 0. Box 279 
Chanhassen, MN 55317 

Glenn Rehbein Excavating Inc. M 
7309 Lake Drive 
Lino Lakes, MN 55038 

Mike Winge Landscaping Inc. S 
13784 Lake Drive 
Forest Lake, MN 55025 

Rebarfab, Inc. M 
720 1st Street S.W. 
P.O. Box 12267 
New Brighton, MN 55112 

Danny•s Construction S 
3549 Eagle Creek Rd. 
Shakopee, MN 55379 

CONTACT PHONE 

Dennis McEvoy 544-2727 

Marty 

Dick Wronski 

Mike Winge 

Larry Wilson 

881^6464 

934-0296 

784-0657 

464^5222 

Lyman Spargus 633-3337 

445-4143 

03300 Cast-i-p Concrete Witcher Construction Co. Dennis McEvoy 544-2727 



SUBCONTRACTOR/VENDOR LIST (Job # 8515) 
Calgon Water Treatment Facility 
Page 2 

SECTION NO. 

03420 

04200 

04200 

05500 

06100 

07500 

07600 

07900 

08110 

08360 

DESCRIPTION 

Precast Concrete 

Masonry 
Brick Only 

Unit Masonry 

Misc. Metal 

Rough Carpentry 

Membrane Roofing 

Sheet Metal 

Caulking 

Hollow Metal 
Doors & Frames 

Overhead Door 

SUBCONTRACTOR/VENDOR TYPE 

Spancrete Midwest S 
Box AA, Highway 152 
Osseo, MN 55369 

Midwest Brick & Supply Co. M 
P. 0. Box 26528 
St. Louis Park, MN 55426 

Serice Construction S 
7109 Cahill Avenue East 
Inver Grove Heights, MN 55075 

Anderson Iron Works Inc. M 
5335 N. County Rd. 18 
Minneapolis, MN 55428 

Witcher Construction Co. S 

Curran V. Nielsen S 
6600 Oxford Street 
Minneapolis, MN 55426 

Curran V. Nielsen S 

Carciofini Caulking S 
3216 N. Rice St. 
St. Paul, MN 55112 

Gardner Hardware M 
515 Washington Ave. N. 
Minneapolis, MN 55401 

CONTACT PHONE 

Steve Bush 425-5555 

929-0321 

Sanny Anderson 451-9310 

Dick Grover 

Dennis 
Rosenquist 

Ray Alstadt 

559-4533 

544-2727 

925-3222 

925-3222 

Ron Carciofini 483-4618 

333-3393 

Crawford Door Co. 
1641 Oakdale Ave. 
West St. Paul, MN 

Clark Lindstrom 455-1221 

55118 



SUBCONTRACTOR/VENDOR LIST (Job # 8515) 
Calgon Water Treatment Facility 
Page 3 

SECTION NO. 

08700 

08850 

09330 

09900 

15000 

16000 

16000 

DESCRIPTION 

Finish Hardware 

Glass & Glazing 

Quarry Tile 

Painting 

Mechanical 

Electrical 

Electrical -
Temp Hookups, 
Pole Removal 

SUBCONTRACTOR/VENDOR TYPE 

Gardner Hardware M 

Heat Mizer S 
Bradford & Hwy. 47 
P. 0. Box 338 
Isanti, MN 55040 

Twin City Tile & Marble Co. S 
2l9 E. Island Avenue 
Minneapolis, MN 55401 

Prindle Painting Co. S 
R. R. 1, Box 82 
Loretto, MN 55357 

NewMech Companies s 
1633 Eustis Street 
St. Paul, IQI 55108 ( 

Spencer Electric s 
550 S. Willow Drive 
Long Lake, MN 55356 

Parsons Electric 
917 5th Avenue S. 
Minneapolis, MN 

CONTACT 

Ray Alstadt 

John Wojak 

Steve Raster 

PHONE 

333-3393 

444-^9234 

379-2825 

Dennis Prindle 478-9785 

Eddie King/ 642-3532 
Phil O'Brien 

476-1211 

339-8761 

55404 
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INSTRUCTIONS 

KEENE FOR INSTALUNG 
CORPORATION WallCube^ Lunnlnalres 

"300" SERIES > LIGHTING DIVISION 
WallCube^ Lunnlnalres 

"300" SERIES > 

CAUTION: When connected to olectricai 
service, these lumtnailres cerry dengerous 
volteges. When replscing lamps or othorwlse 
servicing lumlnslres. observe ell precsutlons 
ususlly taken In handling high voltage 
equipment. 

This lumlnaire is designed for outdoor light­
ing and should not be used in areas with 
limited ventilation or within enclosures with 
high ambient temperatures. 

INSTALLATION 
WaliCube® luminaires are designed to be 
mounted on any surface. The inside surface 
of the WallCube back plate has a cast-in drill 
and knock-out template to match virtually 
any standard recessed junction box, as well 
as knockouts for three 5/16" mounting holes 

("A"). Three 1/2" NPS tapped holes ("D") 
are also available for surface conduit, photo-
control, etc. 

MOUNTING 
1. Remove the reflector. 

2. Prepare the back plate for mounting by 
drilling or knocking, out the appropriate 
holes. 

3. Line up the back plate In desired location 
and mount securely. 

4. Complete the wiring to the power source 
and ground (see wiring instructions). 

5. Reassemble the reflector. Install the lamp 
and mount the refractor (lens) assembly. 

ay/' OCT. BOX-(^ BOX-VX 
4" OCT. BOX-^ -#-B 

-sy,/'-
-103//'-

"A" are 5/16" diam. knockouts 

"B" are 9/16" diam. knockouts 

"C" are knockouts for 
#10 screw clearance 

"D" are 1/2" NPS 
tapped holes 

T 
FIg.l Drill and knock-out Template Inside back plate of fixture. 

IMPORTANT: To weather-proof your outdoor Installation be sure to seal all holes In fixture housing 
(mounting, conduit, plugs, photocontrols, etc.) with Duxseal or equivalent sealer. 



WIRING 
Units built for a specific voltage are com­
pletely factory-wired. Double check your 
power source to make sure the.supply voltage 
is compatible with the unit. 
"Multi-Tap" (M-T) units may be used with a 
choice of 120V, 208V, 240V and 277V. pro­

vided that proper transformer leads are con­
nected In the field. For example, if your 
supply voltage Is 20BV, connect the "hot" 
supply wire to 208V ballast tap and the 
"common" supply wire to transformer 
"common" wire. Make sure all'of the unused 
leads are properly capped. •. 

Fig. 2. Typical wiring diagram of a "Multi-Tap" WaliCube. Shown is a high pressure sodium unit. 
Only the circled connections need to be completed in the field. 

ATTACHING LEXAN SHIELD AND/OR 
WIRE GUARD 
Optional Lexan shield and/or wire guard are 

attached over the glass refractor by means of 
4 self-tapping screws supplied. The screws fit 
into blind holes cast into the lens frame. 

LIMITED ONE YEAR WARRANTY 
Keene fixtures are guaranteed against mechanicai and eiectricai defects for a 
period of one year from date of deiivory. Repiacement or repair of authorized 
returns found to be mechanicaliy or electricaliy defective within the guarantee 
period constitutes fuifiiiment of ail obligations under this warranty. Keene assumes 
no responsibility for the proper installation of its products, or for labor costs 
involved in repair or repiacement. Ballasts are covered by manufacturers trade 
warranties. Full statement of Keene limited warranty policy available on request. 

©1981 KEENE CORPORATION/LIGHTING DIVISION • 2345 VAUXHALL RD., NJ 07083 
KEENE LIGHTING WEST • 13100 MARLEY AVE , FONTANA, OA 02335 
KEENE/CANADA • 455 DOBBIE DRIVE, CAMBRIDGE, ONT. N1R5X9 

UN-59-00220-00P 
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Carlisle SynTec Systems 
Cartisle SynTec,Systems 
Division of'Ceriisle Corporation 
P O 'Box 7000 
Cartiste PA 17013 
(717) 245-7000. Telex B4-251.1 (SynTec CLSL) en RLISL 

CONGRATULATIONS! 

We are happy to present your Carlisle Warranty Package! Your new Carlisle 
roof is constructed of the finest roofing materials available. In addition, 
your roofing contractor is an Authorized Carlisle Applicator who has been 
trained by Carlisle to install your roof according to our specifications 
and details. Under these conditions, your roof should give you years of 
satisfactory performance. 

Enclosed in this package is your Warranty. Attention Card (to be placed on 
the roof). Care & Maintenance Instruction Sheet, and a questionnaire regarding 
your satisfaction with the performance of your new Carlisle Roofing System. 
At this time, we would like you to take a few moments to review the enclosed 
materials carefully, and contact Carlisle if you have any questions regarding 
your warranty. 

In addition, we would also appreciate your comments regarding your Carlisle 
Roofing System on the post card. Please answer the questionnaire and return 
it to Carlisle so that we will know if you, the building owner, are satisfied 
with your new roof. Your comments will help Carlisle to protect the watertight 
integrity of your new, roof. You may also contact us by using the toll-free 
phone numbers listed below. 

We are pleased to have you as a customer, and hope that if your future needs 
require a new roofing system, you will again choose Carlisle! 

Sincerely, 

Vice President 
Marketing & Customer Services 

Call toll-free: 800/233-0551 
in PA: 800/932-4626 



BBOO OXFORD ST. MINNEAPOLIB. MINNESOTA 55ASB PHONE [BIS} SS5-3S2S 

CURRAN V. NIELSEN ROOF WARRANTY EXEMPTJiON' NOTIFICATION 

With the notice of a roof problem. CURRAN V. NIELSEN CO. 
will, on the owner's behalf, i'nvestigate the roof problem. 
Should the investigation reveal the problem to be outside 
the scope of the warranty, investigation and repair costs 
will be the responsibility of the owners. 

Examples of roof leaks not covered under the warranty: 

1. Cracked walls. 
2. Uncaulked wall iouvers. 
3. Roof pipes without hoods. 
4. Windows uncaulked (Leaking windows). 
5. Tears in the roof membrane. 
6. Leaking mechanical units. 
7. Leaking sprinkler systems or plumbing pipes. 
8. Leaking roof drains (Plumbing). 
9. Damage by TV or Cable installers. 
10. Installation of TV antennae by Custodians. 
11. Other items not related to the roofing work. 

LOADMASTER 
ROOF DECK 
SYSTEMS 

AUTHOniSKD 
ROoriNo CONTHACTON 

TRAINED AND OUAUriU 

AN EQUAL OPPORTUNITY EMPLOYER 



Carlisle SynTec Systems 
Carllsle'SynTec SyMems 
Division of Carlisle. Corporation 
P O Box 7000 
Carlisle. PA 17013 
(717) 245-7000. Telex 84-2511 (SynTec CISL) 

(sgmr 
JANUARY 03t 1986 071 

NIELSEN* CURRAN V.* COMPANVv INC. CALGON REILLY TAR ft CHEMICAL PUMPHSE 
6600 OXFORD STREET 2935 JERSEY 
MINNEAPOLIS ST. LOUIS PARK 
MN 55426 MN 55426 

CMDir 6392-85 
.045 EPOM 

TWENTY YEAR MENIBRANE MATERIAL WARRANTY 

Subject to the following terms and conditions, Carlisle SynTec Systems, Division of Carlisle Corporation, 
(SELLER) warrants to the Buyer that the Sure-Seal® non-reinforced rubber membrane (MEMBRANE) sold 
as "First grade" will be free from manufacturing defects at the time of its delivery to the job site. 

If upon inspection by the Seller, the membrane evidences manufacturing defects. Seller's liability and 
Buyer's remedies are limited, at Seller's option, to the repair or replacement of the defective membrane at 
the F.O.B. point iii the original contract of sale. 

We further warrant that the Membrane material will not prematurely deteriorate to the point of failure 
because of weathering for a period of twenty (20) years from the date of sale if properly installed, 
maintained and used for the purpose for which the Seller Intended. 

Buyer shall give Seller notice of a breach of warranty within thirty (30) days of discovering the premature 
deterioration of the Mbmbrane. 

if upon inspection by the Seller, the Membrane shows premature deterioration because of weathering 
within the twenty (20).year period stated herein. Seller's liability and Buyer's remedies are limited at 
Seller's option to the providing of repair material for the original Membrane or credit to be applied 
towards the purchase of a new Membrane, the value of these remedies being determined by the Seller 
based upon the number of remaining months of the unexpired warranty used to pro-rate at the current 
prices for the Membrane. The maximum pro-rated value allowed by Seller for repair on credit shall not 
exceed the original Membrane purchase price. 

NO REPRESENTATIVE OF THE SELLER HAS AUTHORITY TO MAKE ANY REPRESENTATIONS OR 
PROMISE EXCEPT AS STATED HEREIN. 

THERE ARE NO WARRANTIES EITHER EXPRESSED OR IMPLIED. INCLUDING THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND 
BEYOND THE WARRANTIES CONTAINED IN THIS DOCUMENT. CARLISLE SHALL NOT BE LIABLE FOR 
ANY INCIDENTAL. CONSEQUENTIAL OR OTHER DAMAGES. INCLUDING BUT NOT LIMITED TO; LOSS 
OF PROFITS OR DAMAGES TO THE STRUCTURE OB ITS CONTENTS. 

CARLISLE SYNTEC SYSTEMS 
DIVISION OF CARLISLE CORPORATION 

HUGH C. l<tfNNEY 
SR. VICE PRESIDENT-MARKETMG & SALES t. 

HCKxIz 
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Carlisle SynTec Systems 

^v^ss;, 
r.O. Boi 7000 
Cli«tto.0A1T0n 
(717) 0«5-'7000; Toln 04-M11 (•fOTM CUU 

i/-lr]IUI = 
Serial No. A7ibA 

CARLISLE SURE-SEAL'" MEMBRANE SYSTEMS 
WARRANTY FOR COMMERCIAL BUILDINGS 

Building Owner CALGON CORK. 
Building: LALGUN RE ILLY 1AK 4 CHEniLAL HUtlPHSE CtlUS 6i9'Z-Bb 
Location: ST. LOUIS PARK, MN 
Date Installation Is Completed: UECEMBER IS, IVBS 
Date Inspection of Installation Is Completed: £ Q UARKAN 1Y(01/'03/'86) 
Roof Approved By: CARLISLE SYNfEC bYSTEMS 

Carlisle SynTec Systems. DIVISION OF CARLISLE CORPORATION, ("CARLISLF'), werrants to the 
Building Owner, C'Owner"), of the commercial building described above, thet subject to the terms, condi­
tions. and limitations stated herein, Carlisle will repair any leaks In the Carlisle Sure-Seal'" Membrane 
System ("Membrane System"), but Carlisle's obligations shall not exceed the Owner's original cost of the 
Installed membrane over the life of this Warranty, Installsd by a Carlisle Authorized Roofing Applicator (or a 
period of 10 years commencing with the date of the final Inspection and acceptance of the 
Membrane System installation by Carlisle. 

TERMS, CONDITIONS. LIMITATIONS 
1. Ownar ihall prmlM Cartlito with wrtttan nollca within thirty (30) dayt ol tha dlacovaiy ol any laakt In tha Mambiana Syatam 
* " - • • - • I Syatam ara cauaad 6y dafacli In tha Cirllih 

t Caitiala'a liability ahali ba 
S. II, upon Carliala'a Inapaetlon, Carllala datarmlnaa that tha laaka In tha 
brana Syalam'a matartal or workmanahip of tha Carllala Authorlzad Roofing Applleator.'Ownara 
Umllad to Carliala'a rapair ol tha Mambiana Syatam 
S. Thia Warranty ahall not ba appllcabia If any of tha loHowIng ahall occur, 

(a) Tha Mambrana Syatam la damagad by natural dlaaataia. Including, but not Umllad to, lightning, aliong gaiaa, huirlcanaa, 
tomadoaa, and aarthquakaa, or 
(b) Tha Mambrana Syatam la damagad by any acta of nagllganca, accldania, or mlauaa. Including but not limited to, Mndaliam, civil 
dIsobBdiBffCB or OCIB of wor, or 
(c| Metal work or other mateVlai nol lumlahad by Carllala la uaad In tha Mambrana Syatama and cauaaa laaka 

A ThIa Warranty ahall ba null and void II any ol lha following ahall occur 
(a) II, after Inatallallon el tha Mambrana Syatam by a Cartiala Authorliad Roofing Applicator tfiara ara any altaratlona or rapaira 
mada on or through tha roof or obiaefa auch aa, but nol limited to, atructuraa, fiaturaa, or utilltlaa ara plaead upon or attached to tha 
root without liral obulning writtan authorliatlon from Carllala, or 
|b| Failure by tha Owner or laaaaa lo uaa raaaonabia cara In maintaining tha roof, OR 
(c) Ownar lalia lo comply with avary tarm or condition atatad haraln 

A During lha larm ol Ihia Warranty, Carllala, Ita agania or amployaaa, ahall have fraa aceaaa to Itw roof during regular bualnaaa houra 
A Carllala ahall have no obllgalion under thIa Warranty until all bllla tor Inatallatlon, auppliaa and aarvica hava bean paid In full to tha 
Carllala Aulhorliad Roofing Applicator and matarlal auppllara 
7. Carliala'a failura at any llma to anforca any of tha tarma or condlllona atatad haraln ahall net ba ccnatniad to ba a walvar of auch provlalon 
A ThIa Warranty auparaadaa and la in llau of any and all olfiar aapraaaad wananllaa lhal ara In conflict wllh tha tarma and condltlona 
atatad haraln 

THE REMEDIES STATED HEREIN ARE THE SOLE AND EXCLUSIVE REMEDIES FOR FAILURE OF 
THE ROOFING SYSTEM OR MEMBRANE. THERE ARE NO WARRANTIES EITHER EXPRESSED OR IM­
PLIED WHICH EXTEND BEYOND THE FACE HEREOF. CARLISLE SHALL NOT BE LIABLE FOR ANY IN­
CIDENTAL, CONSEQUENTIAL OR OTHER DAMAGES INCLUDING, BUT NOT LIMITED TO. LOSS OF 
PROFITS OR DAMAGE TO THE BUILDING OR ITS CONTENTS. 

CARLISLE SYNTEC SYSTEMS 
DIVISION OF CARLISLE CORPORATION 

BY: ..HUG.H.C.KENNEY 
AUTHORIZED 
SIGNATURE: 

TITLE: .S.ENIOR .VIC^RESIDENT OF MARhffiTING 4 SALES 

DATED- JANUARY 03, 19»6 
I oaaaaaaaaaaaaaaaaaaaaaaaaawaabeaaowaaawaaoaaaaawaaaoeaewaaaaaaaaa 
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Carlisle SynTec Systems 
Carhile SynTac Syatemi 
:Division<of Carliale Corporation 
P O Box 7000 
Carhile. PA 17013 
800-233-0551 
a00-032-462e 'in PA 

ra: 

CARLISLE SURE-SEAL® UNIVERSAL ROOFING SYSTEMS 
Care & Maintenance Information 

You have just received.a CarlisliB Sure-Seal Roof Warranty. The roofing system used contains one of 
the finest available roofing materials on the market today. 

Following is a list of maintenance information which is recommended for a Carlisle Sure-SealiRoofing 
System. These items will help you obtain the maximum performance from your roof. 

1. Keep roof surface clean at dram areas to avoid clogging of drains. This will avoid 
overloading of the roof surface 

2. Keep all petroleum products off the rubber membrane—solvents, greases, oil, or any liquid 
containing a petroleum product — to avoid degrading the membrane. 

3. Kitchen wastes should not be exhausted onto the roof surface Depending on type and 
quantity, they could' degrade the membrane. 

4. If your roof will come in contact with any chemicals, please contact Carlisle, since some 
chemicals could degrade the membrane. 

5. Keep foot traffic to a minimum. Walkways should be provided if regular traffic is required or 
if roof-top equipment has a regular thirty (30) day or less maintenance schedule 
CAUTION- Slippery when wet Carlisle recommends the placement of walkways to and 
from all areas needing maintenance Exercise caution when not walking on walkways. 

6. DO NOT use roof cement to repair or install the rubber membrane—roof cement contains 
petroleum products. 

7. Temporary repairs can be made with Carlisle's Lap Sealant or any good grade rubber caulk 
Notify Carlisle of this action in writing 

B. Keep roof maintenance items, such as counterfiashing, metal curbs and metal pipes, sealed 
watertight at all times 

9. If you do have a leak, make sure that it is a roof membrane leak problem and that itiis not just 
a curb, skylight, metal duct work or plumbing leak causing the problem. The investigation 
and repair costs must be paid'by the owner if'the problem is found to be outside the scope of 
the warranty. 

10. If a new unit orpipe must be installed through the roof or there is aaaddition to the building, 
contact Carlisle for an approval and coordinate the installation with the Carlisle Approved 
Applicator so the tie-in will be in accordance with Carlisle's specifications and warranty. 

The preceding information is for the Sure-Seal Roofing Systems There is no maintenance required 
for the Sure-Seal membrane, splice or flashing used m the system Your cooperation in the 
maintenance and use of the roof will be appreciated. 

Carlisle and Sure-Seal are trademarks of Carlisle Corporation 
• Copyrigtit 1982 Carlisle Corporation 85-5-069 



ATTENTION! 
Mechanical Damage To This Roof Is Not Covered By The Warranty 

USE WALKWAYS WHERE 

ROOF MAINTENANCE 
EMERGENCY REPAIRS MAY BE MADE BY THE OWNER. 
HOWEVER. THIS IS A WARRANTED ROOF REQUIRING 
MAINTENANCE BY A CARLISLE APPROVED APPLICATOR 
IN ORDER TO MAINTAIN THE WARRANTY. 

CONTACT: 
MANUFACTURER Carlisle SynTec Systems 717-245-7000 

800-233-0551 
IN PA. 800-932-4526 

ROOFING CONTRACTOR PHONE NUMBER 

WIELSEH. CURRAN V.« COMPANY. INC. 612-925-3222 

CMDNO. 6392-85 JOB NO. 07X85M6T AB NO. WARRANTY NO. *7554 

10 YEAR WARRANTY IN EFFECT BEGINNING 

Carlisle SynTec Systems 
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Qjik^CibB^ 
SELF POWERED 

EXIT SIGNS 

INSTRUCTION MANUAL 
IMPORTANT SAFEGUARDS 

When using electrical equipment, basic safety 
precautions should always be followed including 
the following: 

I 

1. Read and Follow All Safety Instructions. 
2. Do not use outdoors. 

3. Do not mount near gas or electric heaters. 

4. Equipment should be mounted in locations and at heights where It will 
not readily be subjected to tampering by unauthorized personnel. 

5. The use of accessory equipment not recommended by Sure-Lltes may 
cause an unsafe condition. 

6. Do not use this equipment for other thani Its Intended purpose. 

7. Some equlprnent covered by this manual Is approved for remote fixtures. 
This equipment does not require a load fuse because Its sophisticated 
solid state transfer switch is current limited. Check load rating of equip­
ment to calculate remote capability. The (2) 29-82 larnps are equal to 7.2 
watts. Fixtures that may be mounted on the sides of the exit sign are equal 
to 7.2 watts each. DO NOT exceed TOTAL OUTPUT RATING of equipment. 
TRANSFER CIRCUIT will automatically shut down If overloaded. 

a. SAVE THESE INSTRUCTIONS. 

Sure-Lltes 
Halo Lighting Division 
341 Christian Road 
Oxford, Connecticut 06483 

203 264 1700 
Telex 962487 SL#49-53 



SCHEMATIC 
TO REMOTES 

IF APPLICABLE 
TIUDW 

¥IOltt 

•IU[ 

¥H10W 

POWERPACK 

EXIT 

HD 

g 

BMtllGXOUND 

WHIIf NIUIGAl 

vioirr 

P C IOAGOQ 

© i 
CMUGC TtH 

LIGHT IWITCH 

DC LAMPS 
(2)2fr«2 

GUtK TIO« 

OGANGLITTV 

COMIG«CTO»t CONNtCIIOMS 

^icsd 

WHITE 

TRANSFORMER 

ilACK 

WHITE 

AC LAMPS 
20 WATT 

IF 
120V 
ONLY 
29-73 RATINGS and REPLACEABLE PARTS LIST 

Input; 60 Hz 46 Watts (incl. AC lamps) 
Output: 6VDC 

MODEL # WATTS FOR P.O. BOARD STANDARD© BATTERY 
90 MINS LAMP 

120B77 VOLT 

UN-
UN-XJ 
UNH-®^ 
UNH-XJ® 
UN2H—XJ® 

EP 
EP—XJ 
EPH-®^ 
EPH-XJ® 
EP2H—XJ® 

7.2 51-3651 29-82 26-2 
7.2 51-3651 29-82 26-17 
21 51-3652 29-82 26-1 
12 5t-3652 29-82 26-13 ^ 
24 51-3660 29-82 2(26-13)© 

120 VOLT 277 VOLT 

7.2 51-3653 51-3651 29-82 26-2 
7.2 51-3653 51-3651 29-82 26-17 
21 51-3650 51-3652 29-82 26-1 
12 51-3650 21-3652 29-82 26-13 ^ 
24 51-3660 51-3660 29-82 2 (26-13)® 

NOTES: 

(?) Numbers shown are standard lamps supplied. However, check lamp 
replacement label as your installation may have been custom designed. 

@ Batteries are in parallel. Replace both at same time. 

UNH units may be followed by suffix SH or DH indicating 1 or 2 fixtures 
mounted on exit signs. These lamps are 7.2 watts each and the lamp 
replacement number is 29-75. 



JUNCTION BOX (BY OTHERS 
NOTE: When using non-metallic boxes, be sure to use th 
proper bracket lor orientation of the mounting screws similar t 
a 54151 box 

MOUNTING SCREWS (2 
(IN SPIDER PLATE) 

SELECT HOLES TO 
MATCH BOX 

"SPIDER PLATE 

<i o o 

o o o 

•SCREWS (BY OTHERS) 

-MOUNTING SCREWS (2 

•CANOPY 

•ACORN NUTS (2) 

• POWER PACK 

•EXIT FRAME 



INSTALLATION 
Wall Mounting; 

1. Extend unswitched 24 hour AC supply of rated voltage to junction box 
(by others). Leave at least 18 inches of slack. Circuit should not be ener­
gized at this time. 

2. If remote lamps are to be connected to this equipment, extend DC cir­
cuit per article 720 of the NEC. 

3. Disassemble sign by removing bottom screw in steel signs and sliding 
the sign stencil and color sheet inward and downward. In aluminum 
signs there is no screw (except tamperproof installation). Slide stencil 
and color sheet upward and lift from bottom. 

4. Remove the power pack cover by taking out the center screw. 

5. Knock out the appropriate mounting pattern and wire pass hole to fit 
junction box used. Use plastic bushings provided to protect wires from 
metal edge. Tie wires with wire tie provided. Bring wires through back 
of sign and mount securely to box. 

6. Connect wires per schematic and color code as follows: Line 277V -
orange; Line 120V - black; Neutral - white. Cap unused line lead. Con­
nect ground in accordance with local codes if remotes are to be pow­
ered, connect DC circuit to yellow and violet leads. 

7. Install AC & DC lamps in appropriate sockets. 

8. Connect battery leads. 

9. Turn on AC supply and operate test switch. AC lamps will stay on and 
observe that DC lamps come on. Release test switch. DC lamps will 
go out and charge light will burn brightly. As battery reaches full charge 
the light will dim. 

10. Replace power pack cover and close up fixture by reversing steps 3 
and 4. 

Ceiling or End Mount 

1. Be sure to use Sure-L/fes® Canopy Kit. 

2. Follow steps 1 to 4 of wall mounting instructions. 

3. If double face sign is required, convert the single face supplied. 
STEEL: Remove screw at bottom of sign and slide out back plate with 

an inward and downward motion. Replace back panel with extra sten­
cil and color sheet supplied with this sign and replace screw. 

ALUMINUM: Remove retaining screw from back plate on back of sign. 
Remove plate with an upward and outward motion. Do not install ex­
tra color sheet and stencil supplied with sign until sign is mounted 
as no retaining screw is used in this double'faced sign. 

4. Knock out the appropriate mounting pattern on top or side of unit to 
accommodate canopy. Use plastic bushings provided to protect wires 
from metal edge. Tie wires with wire tie provided. 

5. Fasten canopy to exit sign by means of (2) self threading screws 
provided. 



6. Screw machine screws ail the way into the spider piate. 
7. Mount spider plate to junction box by choosing proper slots and using 

screws supplied with junction box. 
8. Feed'wires through spider piate and exit sign and fasten exit canopy 

combination to spider plate using (2) acorn nuts provided. 
9. Follow steps 6 to 10 of wall mounting instructions. 

MAINTENANCE 

None required. Replace batteries every 8 to 10 years according to ambient. 
XJ batteries require replacement every 12 to 15 years. 'However, we recom­
mend that equipment be tested regularly in accordance with local codes. 

NOTE: Servicing of any parts should be performed by qualified service per­
sonnel. Replace only withparts and batteries supplied by Sure-Lites. 

OPERATION 

1. To test, depress test switch. Charge indicator will go out and DC lamps 
will come on. AC lamps will stay on. 

2. Release test switch. DC lamps will extinguish and charge indicator will 
come on. 

3. A bright charge indicator indicates high charge. After the battery has 
reached full charge, the indicator will dim. 

CAUTION 

This equipment is furnished with a sophisticated low voltage battery dropout 
circuit to protect battery from<over discharge after its useful output has been 
used. 
Allow 24 hour recharge time after installation or power failure for full load 
testing. 



TROUBLE SHOOTING HINTS 

EMERGENCY LAMPS DO NOT COME ON — 
PILOT LIGHT OUT BEFORE TEST. 

1. Check AC supply - be sure unit has 24 hour AC supply. 
2. AC supply on - Pilot light out. Replace charge circuit. 
3. Pilot light on - Lamps do not light. Either output shorted or 

overloaded or battery not connected. 

EMERGENCY LAMPS COME ON DIM. 

1. Battery discharged - permit unit to charge for 24 hours and 
then retest. If lamps are stilt dim, check charger for charge 
function. If functioning properly, replace battery. 

2. Remote lamps dim - Check wire size to remote lamps against 
wire size chart. 

If following the above trouble shooting hints does not soive your problem, con­
tact your local Sure-Lites Representative or the factory for assistance. 
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^ual-Lite^E2-2 

SELF-CONTAINED EMERGENCY 
LIGHTING UNIT 

liMlnicUaralar 

INSTALLATION • OPENATION • SERVICE 

SPECIFICATIONS 

*C liPfllNlUII 
hmi cNiafiiM 
bnitiiffi 
IMUnltaVnNRi. 
OlKkV|tlltrC|Cll 
NclvfiiNII (Rli 

t»«|lt IWI 

Traiihr 

SMi iNilHw 

IMI 

NlUlMfl 

l?0'27,7volls « Id-. 
I i waits 
Sealed 4 voli maintenance-liee baiiery 
4 56 volis ± 1 ^ 72»F 
I '/r hours oi lighi 10 87<hS baliery vDii<H)e 
24 hours lor, lull recharge Irom 87'rA Mt-
leiy voltage Continuous automatic lioat 
charge operaiion alter lull charge voltage 
restored 
Solid stale — luH wave silicon diode rec 
iilicaiion silicon controited reciitier ouipui 
conirol ."ener diode voltage regulation 
Transfer circuii m EZ-2 energizes lamps 
on loss ol.rtC and disconnects lamp 
when normal power is restored In EZ 2 
the circuit disconnects lamps wften the 

>;allery voltage dropS'lo 70-80% ot nomi­
nal during p'rolonged.power failure to 
prou.-i a batteryifrom deep discharge 
or sullaiion 
PiMt light shows AC IS available and 
reliecis charge rale bnghi hrgh-charge 
indicaiion-lades'to dim glow wmen battery 
IS lully charged and Hoatmg 
Pushbutton switch simulates AC failure to 
test transfer function, battery and> lamp 
readiness andciiargerresponseioluiiery 
discharge 
SeO' univcrsal swivel rotation 
180-tilt 

KnACEMENT PARTS Un 

PartOmrtpIlM DIMI-UNPTN 

8lnniedCirciiii Board. EZ-2 98 630 
Emergency Lamp 11-173 
larrvNousmg 07-145 
T-tifliiig 3120 
Banery 12580 

1955 
Meter Retainer Clip 36 168-1 

Unit Shipped with negative battery lead disconnected Irom chargenmoduie 

IMiUTE 



rj 

IMPORTANT 
SAFEGUARDS 

When u»ng clectnul equipmeni hesic safety precautions should 
always be loHowed including the following 

READ AND FOLLOW 
ALL SAFETY 

INSTRUCTIONS 
1 Oo not use outdoors 
2 Do not mount near gas or electric healers 
3 Use caution when servicing batteries 
4 Equipment should be mounted in locations and at heights where it 

will not readily be subiecied to tampering by unauthorued 
personnel 

5 The use of accessory equipmeni nnt recommended by the 
manufacturer may cause an unsafe condition 

6 Oo not use this equipment for other than intended use 
7 Servicing of this equipment should be performed by qualified 

service personnel 

SAVE THESE 
INSTRUCTIONS 

INSTALLATION INSTRUCTIONS 

• GENERAL INSTRUCTIONS 
This unit IS designed for surface mounting on a wall with or without an out­
let box 
The unit chassis will auept 3W 4" octagon, or 4" square outlet boxes and 
also standard plaster rings 
There is a cutout on the lop of the unit tor surtace wiring such as wiremoM 
or conduit (See Fig rri) 
Provide each unit with a single unswitdied supply from a t20 oi 277 VAC 
branch circuit used for normal tighlmg in the area to be protected 

EZ-2 

CHASSIS 
RETAMVG SCAEWS 

Fig #1 

• MTttlJIITKiniT 
t Fasten mounting plate to wall or iiutclion box <Fig 

2 Attach housing onto mounting P'''* with hinge straps (Fig 112) 

3 Malie up AC supply connecfions using wire nuts Select either black tor 
120 VAC or red for 277 VAC Cut back and insulate unused lead (Fig r/2) 

4 Close wiring compartment cover (Fig #2) 

5 Connect battery lead to terminal on printed arcuit card (Fig /r3) 

6 Swing chassis up and lighten retaining screws (Fig # U 

7 Energize AC input power 

B Admst emergency lamp to desired angle 

'Caution Damage tq the battery may occur it the battery lead is left con­
nected lor a prolonged period of lime without AC power provided 

Fig #2 WRNG COMRhRTMENT COVER 

WRNG COAARIVRTMENT 

MOUNTMG PLATE 

BATTERY (-H 

A O-./s 
LAMP TERMMALS H 

LAMP TERMNALS (f) 

Fig 773 

r-ji 

rr BATTERY (-) 

Upon initial energization of the AC circuit the status lamp will lypically slay 
at lull briUiaiice lor several hours before lading to the dim slate that means 
the battery has charged to its normal floai level It this' ready' indication 
occurs (00 qiHCkty (within 4 hours). Ihis may mean that a degree of sullatxxi 
has occurred within the battery due to cell discharge during storage To be 
sure that any such condition is eliminaled pertorm one or more baiiery con -
ditioning cycles as described under Routine Care 

• KPUCHS TNI CNMtllfMmRT PMTEB OKUn ttinKT 
t Oe-energize AC power to unit 
2 Loosen two cover retaining screws, open unii disconnect battery lead 
3 Open vnrmg compartment cover Disconnect AC input vnres Close cover 
4 Pull emergency lamp wires off PC assembly remove test switch button, 

take out PC assembly 
To replace the assembly simply reverse the procedure 

• REPlACniGANEIffiRGEHCTlAIIP / 
To remove lamp, place screwdriver nlo .slot twist and pop out lamp (Fig 4) 
Pull lamp out unM the lamp base is reachable II both the lamp that is being 
replaced and the replacement lamp have terminals ;:hange directly II eiOier 
lamp has wirdeads attached the lollowxig must be done 
1 Cut leadwnes on the lamiMieing replaced as dose to lamp as possible 
2 Itieplacemenilamphaswireleads cut them to approximately three mches 

and wirenut (supplied) to leadwHes from una 
3 tf replacement lamp has terminals, crimp lemaie insulated terminals 

(supplied) 10 unil leadwnes and then connect to replacemeni lamp 
Reassemble lamp assembly 

Fig 774 Msorr scRcwomvER 
NTO SLOT TO 
REMOVE LAIV 

-lAPC UNUSED LEAD 

Printed in U S A. 60-509 R8 I/B4 
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